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The present invention is directed to the method 
of making slide fastener members, particularly 
of the type having attaching jaws, or prongs 
which are set astride a fastener tape and secured 
thereon and which members are provided with 
interlocking projections and recesses at their free 
ends. Heretofore the common practice of mak- 
ing such members has been to form the members 
individually and then secure them on the tape. 
In the present invention a plurality of members 
are formed with recesses and projections on op- 
posite sides of each member, the exterior edges 
of the members fashioned, the interior surfaces 
of the prongs, or jaws, shaped and the members 
severed. Preferably the severance is between the 
jaws of one member and an adjacent member 
and the members are preferably severed as one 
of the members is united with the tape. In_this 
way the fabrication is simplified, the operations 
made more certain and refinements In the mem- 
bers may be accomplished. Features and details 
of the invention will appear from the specification 
and claims. 

A preferred embodiment of the apparatus with 
which the method may be practiced is illustrated 
as follows:— 

Fig. 1 shows a plan view of the fastener. 

Fig. la a side elevation of one of the inter- 
locking members. 

Fig. 2 a perspective view, parts being broken 
away, showing the apparatus. 

Fig. 3 a side elevation of the jaw closing mecha- 
nism. 

Fig. 4 a modification of the jaw-closing dies. 

Fig. 5 a bottom view of the punches. 

Fig. 6 a plan view of the punch-receiving dies. 

Fig. 7 a plan view of the end of the rod prior 
to the severance of the member and the closing of 
the jaws. 

{—i mark the stringers, 2 ribs along the edges 
of the stringers, and 3 interlocking members se- 
cured to the edges of the stringers, these inter- 
locking members having projections 5 and re- 
cesses 6 on opposite sides of the members and 
these recesses and projections are swung into and 
out of engagement in the usual manner through 
the action of a slider 7. 

In the making of the fastener the members are 
made from a rodor strip 8. This rod is intermit- 
tently fed forward by rolls 9. It traverses the 
lower punching die [0. 

A stringer [i is arranged in the path of the rod. 
This stringer is intermittently advanced through 
the action of the rolls {2. 

The rolls also give the jaws the final squeeze. 
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Preferably the action of the rolls involves the 
engagement of the attached members 3. Tension 
rolls 13 are provided through which the stringer 
is fed, these rolis being subjected to some re- 
sistance so as to properly tension the stringer. 

The punches are carried by a head 14 froma 
plunger 15. This plunger is operated through any 
ordinary punch press (not shown). A punch (7 
is carried by the head (4 and upon the depression 
of the head indents the rod forming the recess §. 
At the opposite side of the rod, a projection 5 is 
formed, the die !0 being provided with a recess 
18 to receive the projection. 

With the next advance of the rod a key-hole 
shaped slot 20 is formed by a similarly shaped 
punch 19, the punch extending through the ma- 
terial and forcing the same through an opening 
19a in the die, this operation removing the in- 
tervening material between the jaws. With the 
next advance of the rod punches 2! cut rounded 
notches jin the rod at the rear of the key-hole 
slots. These notches, using the strip in the form 
of the rod shown, outline the exterior edges of the 
fastener members. The rounded notches formed 
by this action give a rounded end 22 to the mem- 
bers so that they may be more readily operated 
upon by the slider. The punches 2! operate in die 
openings 2ia. With the next forward movement 
of the rod the key-hole shaped openings are ad- 
vanced to the position opposite the cutter 23. 
This cutter operates in an interval or dweli be- 
tween the forward movement of the rod and the 
descent of the punches. It has a concave cut- 
ting surface on one face and preferably a plane 
cutting surface 23a on the opposite face. It oper- 
ates in connection with a die 25 at the opposite 
side ofthe rod. Theconcave cuttingsurfaceforms 
a rounded end 24 (see Fig. 1a) and the plane cut- 
ting face leaves the free end of the interlocking 
member square with the projection and recess 
sides of the member. The cutter 23 operates and 
severs jaws 26 of the second fastener element from 
the end in Fig. 7 forming an open slot at their 
ends and inthe same operation severs theend fas- 
tener element from the second one from the end 
in Fig. 7. A spreader 27 spreads these jaws with 
the next reciprocation of the head, shaping the 
jaws, particularly the inner edges of the jaws, to 
the form shown in Fig.7. With the next forward 
movement of the rod these jaws are advanced into 
position over the rib 2 on the stringer and simul- 
taneously with, or slightly before, the cutters 
operate to sever the member, closing dies 28 oper- 
ate upon the open jaws to close them, pressing 
them into clamping engagement with the rib. 
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With each cycle of the operation the feed rolls i2 
advance, thus carrying the member which has 
been clamped in position and severed from the rod 
to a position above the plane of the rod so as to 
place the stringer in position to receive the next 
successive member. In this way the added 
handiing incident to a forming of the members 
prior to their engagement with the stringer is 
avoided. 

While the rod 3 so far as described is round in 
cross section and I have referred to the recess 
and projection sides of the member as that por- 
tion of the member involving the surfaces in- 
cluded circumferentially in the parts occupied by 
the recess and projection and extending axially 
therefrom in Fig. 4 I have shown the rod in 
square form. This may be used where it is de- 
sired to have interlocking members of this cross 
section and the dies 28 under these conditions 
will fashion the jaw end of the members as de- 
sired. As indicated in Fig. 4 it would give the jaw 
end of the clamps a round cross section and the 
free end of the member may retain a shape hav- 
ing parallel plane sides for the recess and pro- 
jection. 

It will be noted that while the rod is still in- 
tegral the recesses and projections of the mem- 
bers are formed for a plurality of members and 
the intervening material is removed forming the 
jaws, or prongs for a plurality of members and 
after completely forming this plurality of mem- 
bers one member is severed from another. Thus 
in the rod as shown recesses for three distinct 
members are formed and the exterior edges of 
these members are also formed. Jaw slots for 
three distinct members are formed while the parts 
are integral, and the exterior surfaces of the 
jaws, or the exterior edges on a plurality of the 
members are formed by cutters 2! prior to the 
severance of one of those members from another 
and the interior surface of the jaws is shaped by 
the spreader while the two last members are still 
united and the jaws are severed one from the 
other with the severance of one member from an- 
other. This affords a simpler manner of fabri- 
cating the members, maintaining them in proper 
relation and permits, if desired, a greater range 
of finishing of the members than with practices 
heretofore used. It also simplifies the transfer, 
or assembly to the tape and while in the present 
exemplification and preferably the jaws are 
moved to a position astride the tape, in the broad- 
er phases of the invention it is only necessary that 
there should be relative movement of the jaws 
and tape to bring the tape within the jaws. 

By forming the strip with a plurality of inter- 
locking members formed, or partially formed, and 
with a major portion of the side edges of the 
members unobstructedly exposed it is possible to 
finish these edges and portions of the members 
with greater facillty. As shown, this adaptabil- 
ity is utilized in the convenient arrangement of 
the cutting tools 23. By reason of this unob- 
structed edge the cutting tools may be made with 
the concave cutting surfacs 23a giving to the jaw 
end of the members an eased or rounded shape. 

The connection between the members is also 
within the sides of the members and this facil- 
itates the advance of the members with relation 
to the punches, and the integral connection gives 
a greater strength to the strip in handling and 
presenting it to the fabricating tools. 

What I claim as new is:— 

1. The method of forming separable fasteners 
which consists In forming interlocking member 
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jaws on the end of a rod by removing intervening 
material; feeding the rod and advancing the 
member jaws while integral with the rod to move 
the jaws to a position to straddle the edge of a 
fastener stringer; closing the jaws; and severing 
the member from the rod. 

2. The method of forming separable fasteners 
which consists in forming interlocking member 
recesses and projections along side faces of a rod 
and also jaws on the end of the rod by removing 
intervening material; feeding the rod and ad- 
vancing the member jaws while integral with the 
rod to move the jaws to a position to straddle 
the edge of a fastener stringer; closing the jaws; 
and severing the member from the rod. 

3. The method of forming separable fasteners 
which consists in forming interlocking member 
recesses and projections along side faces of a rod 
and also jaws on the end of the rod by removing 
intervening material and with a rib-receiving re- 
cess within the jaws; ‘feeding the rod and ad- 
vancing the member jaws while integral with the 
rod to move the jaws to a position to straddie the 
edge of a fastener stringer; closing the jaws; and 
severing the member from the rod. 

4. The method of forming separable fasteners 
which consists in forming successively interlock- 
ing member jaws on the end of a rod by remov- 
ing intervening material; feeding the rod and ad- 
vancing the member jaws while integral with the 
rod to move the jaws to a position to straddie 
the end of a fastener stringer; closing the jaws; 
severing the member from the rod; and advanc- 
ing the stringer transversely to the direction of 
movement of the rod to place the members 
thereon. 

5. The method of forming separable fasteners 
which consists in forming interlocking member 
jaws at the end of a rod; spreading the jaws; feed- 
ing the rod and advancing the member jaws while 
integral with the rod to move the jaws to a posi- 
tion to straddle the edge of a fastener stringer; 
closing the jaws; and severing the member from 
the rod. 

6. The method of forming separable fasteners 
which consists in forming interlocking recesses 
and projections along side faces of a rod and also 
jaws on the end of the rod; and severing the 
member thus formed from the rod. 

7. The method of forming separable fasteners 
which consists in forming interlocking recesses 
and projections along side faces of a rod and also 
jaws on the end of the rod; spreading the jaws; 
and severing the member thus formed from the 
rod. 

8. The method of forming separable fasteners 
which consists in forming interlocking recesses 
and projections along side faces of a rod and also 
jaws on the end of the rod by removing the inter- 
vening material; and severing the member thus 
formed from the rod. 

9. The method for the production of metal 
elements for sliding clasp fasteners from strips, 
which consists in cutting in a metal strip of a 
width equal substantially to one of the plane 
dimensions of the finished element, limb forming 
slits disposed intermediate the edges of the strip 
and lengthwise thereof, said slits being spaced 
apart a distance sufficient to provide a single 
slit in each element portion of the strip and with 
the slits opening through an edge of the finished 
element, and alternately spreading the element 
portions at opposite sides of the slits to pro- 
vide cloth engaging limbs and severing said ele- 
ment portions from the strips. 
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10. The method for the production of metal 
ements for sliding clasp fasteners from strips, 
vhich consists in cutting in a metai strip of a 
vidth equal to one of the piane dimensions of 
he finished eiement spaced apart limb forming 
its extending lengthwise of the strip and inter- 
nediate the laterai edges of the same, said siits 
jisposed in each element portion of the strip with 
yne end of the slit opening through an edge 
yortion of the finished element, and alternately 
spreading the limbs of each element portion and 
severing tiie portion from the strip whereby to 
'ree the limbs of succeeding element portions. 

11. The method for the production of metal 
ements for sliding fasteners from strips, which 
sonsists in cutting in a metal strip of a width 
»qual to one of the plane dimensions of the 
inished element, limb forming slits spaced apart 
1 distance to provide a iimb in each successive 
ement to be cut from the strip, spreading the 
ree limb of the end element for receiving a 
‘loth strip or the like, and severing the end 
aJement from the strip. 

12. The method for the production of metal 
slements for sliding fasteners from strips, which 
consists in cutting in a metai strip of a width 
»qual to one of the plane dimensions of the 
inished element, limb forming slits spaced apart 
1 distance to provide a limb in each successive 
ement to be cut from the strip, spreading the 
imbs of the elements, and severing the elements 
‘rom the strip. 

13. The method of producing sliding fastener 
ements from a metal strip, which consists in 
sutting slits at spaced intervals in a metal strip 
of a width equa] to one of the plane dimensions 
yf the finished element, spreading apart the 
imbs of the elements at opposite sides of the 
slits, and severing the strip at spaced iengths 
© provide elements each having a slit therein 
ypening through an edge thereof. 

14. The method of producing sliding fastener 
alements from a metal strip, which consists in 
tutting slits in a metal strip of a width equal to 
one of the piane dimensions of a finished element 
wich the slits spaced apart a distance to provide 
i slit in each element when severed from the 
trip and with the slits disposed to open through 
yne edge of their respective elements when sev- 
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ered from the strip, opening the slits of the suc- 
cessive end elements to spread the limbs of the 
elements apart at the end of the strip, and sev- 
ering the elements successiveiy from the Strip. 

15. The method of producing sliding fastencr 
elements from a meta) strip, which consists in 
cutting in a metal strip of a width of the finished 
fastener elements, spaced apart lengthwise ex- 
tending siits one for each element of the strip 
and with the siit in the end element opening 
through the end of the strip, opening the end 
slit of the end element by spreading the element 
parts at opposite sides of the slit for the re- 
ception of a piece of cloth, closing said slit 
by bending said element parts back toward initiai 
position to clamp the element to the cioth, and 
then transversely cutting the strip with the cut 
intersecting the outer end of the next adjacent 
slit to sever the cloth attached element from the 
strip and free the end of the next adjacent siit. 

16. The method of forming separable fasteners 
which consists in forming a plurality of inter- 
iocking member recesses and projections and also 
jaws on a blank with the members connected 
end to end and with the connections between 
the members within the outer walis of the mem- 
bers; advancing the jaws of an end member 
astraddie the edge of a fastening stringer; clos- 
ing the jaws; and separating the member from 
the succeeding member. 

17. The method of forming separable fasten- 
ers which consists in forming on a long strip of 
material an interlocking member with recesses 
and projections and also jaws, placing said jaws 
astride the edge of a tape while the member is 
integral with the strip, closing the jaws, and 
severing the member from the strip. 

18. The method of forming separable fastener 
elements of the class described which consists 
in providing an elongated piece of material with 
rounded side portions, operating on said material 
to provide interlocklng projections and recesscs 
and a tape receiving recess, and finally severing 
the fastener member so formed from the piece 
of material whiie retaining the original rounded 
surface of said side portions in the sides of the 
finished fastener member. 

NOEL J. POU=*. 


10 


20 


30 


40 


1o64: 


PLAINITED oS 1a Ne, 3 
D, Silberman Patent No. 2,437,793 


Filed Sept. 23, 1944 Patented March 16, 1948 


March 16, 1948. D. SILBERMAN 2,437,793 


ZIPPER MANUFACTURING MACHINERY 


Filed Sept. 23, 1944 10 Sheets-Sheet 1 


20 INVENTOR. 
DAVID SHBERMAN/. 


ATTORNEY. 


March 16, 1948. D. SILBERMAN 2,437,793 


ZIPPER MANUFACTURING MACHINERY 


Filed Sept. 23, 1944 10 Sheets-Sheet 2 


INVENTOR. 
DAVID SILBERMAN. 


ATTORNEY 


D. SILBERMAN 2,437,793 


ZIPPER MANUFACTURING MACHINERY 


March 16, 1948. 


10 Sheets—-Sheet 3 


23, 1944 


Filed Sept. 


ai 


INVENTOR, 


DAVID SILBERMAN 


Olt 


BY 


ATTORNEY 


March 16, 1948. D. SILBERMAN 2,437,793 
ZIPPER MANUFACTURING MACHINERY 
Filed Sept. 23, 1944 10 Sheets—-Sheet 4 


SSeses 


| equ 
fp 


SLELLE Bo 


WS 


——ae ee Ke KK ee 


INVENTOR. 
DAVID SILBERMAN 


ena Bice het 


ATTORNEY. 


March 16, 1948. D. SILBERMAN 2,437,793 


ZIPPER MANUFACTURING MACHINERY 


Filed Sept. 23, 1944 10 Sheets—-Sheet 5 


Ky = 


Mi itt 
Y 
y 
ae 


ae 
ML, AW 
We 


~ =< an 
= 
90% SN 


= LY 

eng Sahl 
eee LL. Le Oa qesieer: 
2 

+ 


SOS 


SRL 


PEN 
i 


SELOCEIS KY: GREG 


Ns Ny 


INVENTOR. 
DAVID S1LBERMAN. 


370 
~Hig. 20a. BS 


ATTORNEY. 


March 16, 1948. D. SILBERMAN 2,437,793 
LIPPER MANUFACTURING MACHINERY 


Filed Sept. 23, 1944 10 Sheets—Sheet 6 


FOLDER-LS. als FOLDER -R.5. 
¢ TAPE FIRST FOLD ze 


[7 
CREAR | | & r ee 
y r 4 


INVENTOR. 


~¥g. ZL 4 DAVID SILBERMAN 
BY 


ATTORNEY 


March 16, 1948. D. SILBERMAN 2,437,793 


LIPPER MANUFACTURING MACHINERY 


Filed Sept. 23, 1944 10 Sheets-Sheet 7 


INVENTOR. 
DAVID SILBERMAN. 


BY 


ATTORNEY 


March 16, 1948. D. SILBERMAN 2,437,793 


ZIPPER MANUFACTURING MACHINERY 


Filed Sept. 23, 1944 10 Sheets—Sheet 8 


IN 
V8 XA 


INVENTOR. 
DAVID SILBERMAN 


BY 
Ahan & Burkitt 


ATTORNEY 


= 350 3% 31g 35) nti 
paral i 
~ isd. go. 8 


March 16, 1948. D. SILBERMAN 2,437,793 


ZIPPER MANUFACTURING MACHINERY 


Filed Sept. 23, 1944 10 Sheets-Sheet 9 


INVENTOR. 
DAVID SILBERMAN 


Ahr & CBurhie 


ATTORNEY 


March 16, 1948. 


D. SILBERMAN 


2,437,793 
ZIPPER MANUFACTURING MACHINERY 
Filed Sept. 23, 1944 


10 Sheets-Sheet 10 


CY, 


262 


ae = 


Ta 
LAA 
Hrfl IZ 


i 
CECCOTRORIDROREROCTESTE ECR 
g 


336 


I42 136 
332 
==, 


Z 
N 


2 ew eST 


EEOC PEER 


LACED NS 
OLE 
LNW 


SALLSTEL A 


ES pS 


4 
eK 


INVENTOR. 
DAVID SILBERMAN 


“i Menreg & CBurhute 


ATTORNE 


atented Mar. 16, 1948 


2,437,793 


UNITED STATES PATENT OFFICE 


2,437,793 
ZIPPER MANUFACTURING MACHINERY 
David Silberman, New York, N. Y. 
Application September 23, 1944, Serial No. 555,572 
40 Claims. (CL 153—1) 


1 


This invention relates to zipper manufacturing 
aachinery. 

In the manufacture of zippers, one of the {nter- 
Mediate products generally is a stringer, a length 
f material which may take the form of a tape, 
ipon an edge of which are disposed a plurality 
~~ members to which reference may sometimes 
ye made herein as “zipper elements.” In the 
nanufacture of stringers, vital advances have 
een consummated by changes in the manufac- 
uring process, where such changes result in large 
\dvantages in operation, and in the value of the 
groduct, both from the monetary and the me- 
‘hanical standpoints. 

One result sought under alli circumstances Is a 
itringer, the elements of which lock together 
irmly, and do not tend to separate on lateral 
tress. Also, it is desired that a formation be 
sroduced by the closed elements of the stringer 
© permit speedy and solid engagement by the 
lider, the member which cams the elements into 
ind out of engagement with each other, and to 
ermit use of a simple slider structure. 

Another result that is sought is a simple ma- 
‘hine, taking a strip of metal at one point, and 
: tape at another point, and delivering a com- 
jeted stringer from some third point. It is de- 
jred that the simplicity of such a machine should 
ye such that little or no supervision, and little 
ir No repairs, be required for its operation. One 
reat point in the cost of production of an article 
uch as a zipper is the amount of time during 
vyhich the machine 1a shut down for repairs, and 
S non-productive. Reduction of the amount of 
ime during which it will be required to shut such 
. machine down for the replacement of worn out 
yarts, aside from repairs from breakdowns, de- 
‘reases the cost of the apper produced by the 
nachine, 

It is an object of the invention so to simplify 
he operation of a zipper manufacturing machine 
hat no particular mechanical skill will be requi- 
ite for repair or replacement of parts. 

These machines have rapidly moving parts, 
ntroducing the factor of vibration, which, among 
other things, reduces the life of the machine. 
‘t is an object of the invention to construct a 
nachine of this type so that vibration is reduced 
oa minimum. 

The machine to be described takes a simple 
trip of metal, and forms and separates a zipper 
‘lement from the strip, and attaches that element 
a tape. The machine js designed to carry on 
‘his operation at such great speed that a contin- 
lous tape, with elements attached to its edge, 
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séems to feed from the machine. A single recip- 
rocating part forms, cuts and attaches elements 
to the tape during each reciprocation. It is an 
object of the invention to locate the parts of the 
machine so that substantially all power delivering 
parts will be aligned in such manner with the 
main shaft that substantially little, if any, off- 
center power delivery will occur, and so that 
power delivery will be substantially verticaliy 
towards the base of the machine. 

The resultant reduction in side sway during the 
operation of the machine limits vibration almost 
exclusively to that arising from the vertical im- 
pact of the punch upon the metal strip. Since 
substantially ali the power-delivering parts of 
the machine, moving in the one direction at the 
time of impact, are thus balanced in great degree, 
the forces, which normally tend, during opera- 
tion, to produce extreme vibration in a machine 
of this character, are eliminated. 

In the production of zipper stringers, scrap is 
a@ problem of great importance. There is the 
monetary saving from elimination of metallic 
loss. Many of the so-called scrapless machines 
are incorrectly named; in substantlaliy all cases, 
scrap of some kind is involved, It has been ascer- 
tained that, in cases where elements were speci- 
fied, yet no method of production was ascertain- 
able for producing the elements specified. One 
case deals with the production of zipper elements 
by actual incision through the metal, and dividing 
the metal by a mechanical spreader. Such 
method, for wire of very small dimensions, is 
impractical. A spreader punch for such purposes 
would destroy, rather than make an incis{on in, 
the metal. 

It is an object of the invention to manufacture 
zipper stringers by making a zipper element and 
attaching it to a tape as a part of a continuous 
operation, while a strip of metal {s formed into 
the elements, and the elements are attached to 
the tape as a part of a continuous operation, 
where no scrap of any kind is produced, where 
all metal from the metallic strip is utilized in the 
production of the element, and where no incision 
is produced in the strip for the production of 
such elements. 

The scrap produced by so-called scrapless ma- 
chines has an important bearing upon efficient 
operation. The product is a very fine, jJewel-like 
element. Therefore, the scrap produced {n mak- 
ing such elements !s of a very minute character. 
Such scrap tends positively to adhere to the mov- 
ing parts of the machine, no matter how the 
designer Intends to discharge it from the appa- 
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ratus. These moving parts, which produce the 
element, aresmal). Because of their smal] dimen- 
sions, they are susceptible to injury from unpre- 
dictable impacts derived from such minute pieces 
of scrap. Since the parts move at great speed, 
the elimination of such scrap must be solved; 
otherwise, the machine is subject to various 
periods of shutdown while parts broken or injured 
because of such scrap are being replaced or re- 
paired. 

It is an object of the invention to eliminate 

scrap entirely from the production of zipper ele- 
ments and their attachment to tape for the pro- 
duction of zipper stringers. 

It is an object of the invention to provide a 
press wherein the apparatus need not be knocked 
down for repair or replacement of punch or die 
parts. 

Other objects of this invention will be set forth 
hereinafter, or will be apparent from the de- 
scription and the drawings, in which are illus- 
trated embodiments of apparatus, process and 
product exemplifying the invention. 

The invention, however, is not intended to be 
restricted to any particular construction or prod- 
uct, or any particular arrangement of parts, or 
any particular application of such construction 
or arrangement of parts, or any specific method 
of operation, or any of various detatls thereof, 
even where specifically shown and described 
herein, as the same may be modified in various 
particulars, or may be applied in many varied 
relations, without departing from the spirit and 
scope of the claimed invention, practical con- 
structions embodying certain details of the in- 
vention being illustrated and described, but only 
for the purpose of complying with the require- 
ments of the statutes for the disclosure of op- 
erative embodiments, but without attempting to 
disciose all of the various forms and modifica- 
tlons in which the invention might be embodied. 

On the drawings, in which the same reference 
characters refer to the same parts throughout, 
and in which are disclosed such practical con- 
structions, 

Fig. 1 is a side elevational view of apparatus 
embodying features of the invention, the base, 
the frame and the reel of wire being broken 
away, and a part of an oil container being broken 
away to disclose other parts of the mechanism; 

Fig. la is a plan view of a portion of a stringer 
produced by apparatus such as shown in Fig. 1; 

Fig. 2 is an elevational view of the apparatus 
shown in Fig. 1, seen as Jooking at the apparatus 
from the right hand side in Fig. 1, the frame, the 
reel of wire, the wire Itself and the part of the 
base being detached or removed; and the belt 
being broken away in section; 

Fig. 3 is a detail elevational view, to enlarged 
scale, of parts of the wire feeding and tape feed- 
ing mechanisms, as seen in Fig. 1; 

Fig. 4 is a side elevational view of a detail of 
the apparatus shown in Fig. 3, the connecting 
rod being broken away in section, and other 
parts of the apparatus not being shown, and the 
assembly of the cam and eccentric being broken 
away in section for clarity; 

Fig. 5 is a detail front elevational view of the 
assembly of the ram, ram housing and crosshead 
with the base; 

' Fig. 6 is a plan view of the apparatus shown 
in Fig. 5, the base not being shown; 

Fig. 7 is an elevational view, to enlarged scale, 
of the tape feeding and tensioning mechanisms 
and sida of 
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ram housing and other details of the apparatiis 
being broken away; 

Fig. 7a is a view, to enlarged scale, of a por- 
tion of the tape feeding wheel, showing the man- 
ner of cooperation of the stringer with the 
wheel; 

Fig. 8 is a side elevational view of a detail of 
the apparatus shown in Fig. 7, illustrating the 
bracket carrying the tape feeding means and the 
associated parts cooperating with the tape feed- 
ing wheel, the stringer being shown by dot-and- 
dash lines; 

Fig. 9 is a vertical sectiona) view, to enlarged 
scale, taken substantially lengthwise of the main 
housing, parts of the base being broken away, 
and parts of the apparatus being removed, the 
ram housing and associated parts being shown 
in dot-and-dash lines, the fywhee) and the pul- 
ley being broken away in section in part, and 
part of the main shaft and the connecting rods 
being broken away in section; 

Fig. 10 is an elevational view of the connecting 
rod as assembled with its shaft and pin, as shown 
in Fig. 9, parts being broken away in section; 

Fig. 11 is an elevational view, to enlarged scale, 
of the wire feeding assembly shown in Fig. 2, 
parts of the apparatus being broken away in 
section; 

Fig. 12 is an end elevational view of the ap- 
paratus shown in Fig. 11, illustrating the asso- 
ciation of wire guiding devices therewith and in 
relation to the base; 

Fig. 13 is a detail view, in elevation, of a part 
of the braking mechanism for the wire feeding 
means, the shaft being shown in section, and 
the base being shown by dot-and-dash lines; 

Fig. 14 is a front elevational view of the ap- 
paratus shown in Fig. 13; 

Fig. 15 is a view, similar to Fig. 13, of the brak- 
ing mechanism associated with the tape feeding 
mechanism; 

Fig. 16 is a front elevational view of the ap- 
paratus shown in Fig. 15; 

Fig. 17 is a plan view of a strip as it appears as 
its end is worked and cut by the element form- 
ing means, the strip being broken away, and a 
part of the tape being shown; 

Fig. 18 is a plan view of an element which 
would be produced by such apparatus as here 
illustrated if the apparatus were operated with- 
out attaching the element directly to the tape: 

Fig. 19 is a plan view of an element shown at- 
tached to a tape at an intermediate stage of the 
process of attaching the element to the tape, the 
tape being shown in section; 

Fig. 20 is a plan view of an element attached 
to the tape after the final stage of attaching ele- 
ments in accordance with the process, the tape 
being shown in section; 

Fig. 20a is a vertical cross-sectional view of an 
element such as shown in Fig. 20, the tape not 
being shown; 

Fig. 21 is a front elevational view of the base, 
die block, clamp blades and punch block assem- 
bly, the clamps for the dle piece retaining block, 
for the clamp blade housings, and for the punch 
piece retaining member not being shown, and 
the means for fastening the punch block to the 
ram not being shown; ‘ 

Fig. 22 is an end elevational view of the appa- 
ratus shown in Fig. 21, the base being broken 
away to show the die block, and the clamp blade 
housing, and the clamp blade being shown in 
section, the ram being ahown by dot-and-dash 


Fig. 23 is a bottom plan view of « die block and 
ated parts embodying features of the in- 
vention; 

Fig. 24 1s a side elevational view of the block 
shown in Fig. 28, the stripper plate for the block 
deing shown by dot-and-dash lines; 

Fig. 25 is an end elevational] view of the die 
olock shown in Fig. 23; 

Fig. 26 is a top plan view of the assembly of 
die block and strip returning member of Fig. 23; 

Fig. 27 is a view of the die block as seen from 
the end indicated by line 27—27 of Fig. 26: 

Fig. 28 is an elevational view of the strip re- 
turning member; 

Fig, 28a is a detail] vertical] cross-sectiona) view 
of a portion of the strip returning member, as 
‘seen from the line 28a—28a of Fig. 28; 

Fig. 29 is a plan view of the member shown 
in Fig. 28; 

Fig. 30 is an elevational view of the clamp 
blade or folder for closing the elements upon the 
tape; 

Fig. 31 is a detail cross-sectional view of the 
clamp blade, as seen from the line 31—3/ of 
Fig. 30; 

Fig. 32 is an end elevational view, to enlarged 
scale and broken away, showing the operation 
of the folder or clamp members; 

Fig. 33 is an elevationa) view of the punch block, 
showing the removable punch retaining member 
and the punch assembled therewith, the clamps 
for the punch retaining member being shown by 
dot-and-dash lines; 

Fig. 34 is a plan view of the punch block shown 
in Fig. 33, the punoh retaining member being 
shown in position: 

Fig. 35 is a plan view of the die block, the posi- 
tion of one of the wire guides being shown by 
dot-and-dash lines; 

Fig. 36 is an end elevational view of the block 
shown in Fig. 35, as seen from the left hand end 
of Fig. 35; 

Fig. 37 is an elevational view of a clamp blade 
housing; 

Fig. 38 is a transverse cross-sectiona) view, on 
the line 38—38 of Fig. 37; 

Fig. 39 is an elevationa) view of a clamp blade 
or folder member for cooperation with the hous- 
ing shown In Fig. 37; 

Fig. 40 is an end elevational view of the clamp 
blade shown in Fig. 39, as geen from the left hand 
end of Fig. 39; 

Fig. 41 is an elevational view of a lock for the 
clamp blade housing; 

Fig. 42 is a plan view of the lock shown In Fig. 
41; 

Fig. 43 is an elevational] view of a cam member 
for assembly with the punch block for operating 
the clamp blade or folder; 

Fig. 44 is an end elevational view of the cam 
member shown in Fig. 43; 

Fig. 45 is a plan view of @ cam Member for 
release of the tape feeding mechanism; 

Fig. 46 is an end elevational view of the mem- 
ber shown in Fig, 45; 

Fig. 47 is a plan view of the member for cooper- 
ation with the cam member shown In Fig. 45; 

Fig. 48 is an end elevational view of the mem- 
ber shown in Fig. 47; 

Fig. 49 is a plan view of a part of the wire guid- 
ing means: 

Fig. 50 is an end elevational view of the part 
shown in Fig. 49; 

Fig. 51 is a plan view of a part cooperating with 
the part shown In Fig. 49: 
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Fig, 52 is an end elevational) view of the part 
shown in Fig. 61; 

Fig. 63 is a detall assembly view, showing the 
association with the base of the apparatus of the 
parts of Figs. 49 to 52; 

Fig. 64 is a plan view of a detail of the tape 
tensioning mechanism; 

Fig. 55 1s a side elevational view of the device 
shown In Fig. 64; 

Fig. 66 is a view in transverse cross-section, on 
the line 66—68, of the assembly of punch block, 
punch retaining member and punch, shown in 
Fig. 33: 

Fig. 57 is a bottom plan view of the two sections 
of the punch, as assembled; 

Fig. 58 is an elevational view of one of the sec- 
tlons of the punch shown in Fig, 57, one end of 
the section being broken away in cross-section; 

Fig. 58a is a plan view of the punch section 
shown in Fig. 58; 

Fig. 59 1s an end elevational view of one of the 
sectlons of the punch shown In Fig. 57; 

Fig. 60 Is an elevationa) view of the punch sec- 
tion shown in Fig. 59: 

Fig. 61 1s a side elevational view of the punch 
section shown in Fig. 60, part of the punch being 
broken away in cross-section: 

Fig. 62 1s a detall view of modified construc- 
tion for the tape and wire feeding means, as- 
sociated parts of the apparatus belng shown by 
dot-and-dash lines, and the parts of the ap- 
paratus for producing a gap In the stringer being 
Jlustrated by full lines; 

Fig. 63 is an end elevational view of the ap- 
paratus shown tn Fig. 82; 

Fig. 64 1s a detail vertical cross-sectional! view, 
illustrating the association of the punch block, 
the punch retaining member, and the punch, 
with the base, the die block, the die plece re- 
taining member, and the different portions of 
the die, together with the ram; 

Fig. 65 is a plan view of a portion of the base, 
showing the relationship of the dle block, the 
die piece retaining member, the clamps therefor, 
the stripper plates and the assoclated elements 
of the apparatus; and 

Figs. 66, 67, 68 and 69 are detail views, IJlus- 
trating the feeding and forming of the strip in 
relation to the tape edge, the tape being shown 
in cross-section. 

Machine M (Figs. 1 and 2), illustrated upon 
the drawings, for the manufacture of stringers 
{0 (Fig. 1a), may include a mounting such as 
base B upon wnrich a housing H may be mounted. 
Extending from base B may be a frame F for 
Supporting a ree] R of wire 12 which Is guided 
to the apparatus In the manner to be described, 
for the production of the stringers. 

In conjunction with housing H may be located 
substantially all mechanism necessary for the 
production of zipper stringers (8 from wire (2. 
Such mechanism may include wire feeding 
means W, tape feeding means T, and element 
forming and attaching means E. Housing H 
May take the form of a hollow casting 14, which 
may be retained upon base B In any suitable 
manner. The cavity 18 (Fig. 9) of casting (4 
may provide a container for lubricating oil. For 
this purpose, a sight glass 18 (Fig. 1) may be 
connected with cavity 18 to indicate the level of 
oll retained therein. 

In the instance shown, base B may Include a 
plurality of legs 20. A platform (not shown) 
may be carried between legs 28 to support a 
motor (not shown), fixed to the platform by any 
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suitable means. Power is delivered by the motor 
through a belt 28 to a pulley 28 upon a main 
shaft 30 which extends through side wall 32 of 
casting (4 at that position <A flywheel 34 may 
be formed together with pulley 28. 

Bearing members 36 for shaft 30 may be poal- 
tioned at a pair of aligned openings 36 in aide 
walls 32 and 40. Shaft 30 extends beyond the 
outer face of wall 40, where a cam 42 and an 
adjustable eccentric 44 are mounted. Cam 42 
(Figs. 3 and 4) Includes a collar 43 secured to 
the end of shaft 30 extending beyond wall 66. 
Collar 43 is formed with a slot 48 opening from 
@n undercut transverse squared recess 47. On 
collar #9 is carried a cam ring 489 which is fixed 
to collar #3 against rotation by any suitable 
means. A pin 8{ extends through and is slidable 
jn slot 48 and has a squared head 63 received 
in recess 41. A collar 66 carried upon pin 61 
serves as a bearing for adjustable eccentric 44, 
Suitable lock nuts 67 may be used to lock pin 
8! and collar 56 in any adjusted position with 
relation to slot 45 and recess 47, to vary the ec- 
centricity of eccentric 44. A guard cup 58 may 
be secured to face 48 of wall 48 to guard these 
parts. 

By means of a plate 46, affixed to face 48, a 
pin 60 is positioned to function as a bearing for 
an arm 62. A cut-out 64 1s formed in arm 82, 
and a pin 86 is extended across the opening of 
cut-out 84 and is fixed in the walls thus formed 
by the cut-out. A roller 68 is provided its bear- 
ing upon pin 86 so that it 1s in position to bear 
upon cam ring 48. A follower 60 is mounted to 
slide in a bore 62 under the action of a spring 
66. The bore is formed in a boss 64, formed as 
a part of plate 46. The spring is retained be- 
tween the end of the bore and follower 60, and 
causes arm 62 to retain roller 68 in engagement 
with ring 48. The pressure of spring 68 may 
‘be varied by means of a follower 68 which in- 
cludes a screw-threaded adjustment at one end 
of bore &2 for that purpose. 

One end of arm $2 is reduced in section, and 
retains a pin 70 which provides a bearing for 
the forked end of a finger 72. A spring 74, an- 
chored at one end to an extension 78 from arm 
62, engages finger 72 and maintains the finger 
in engagement with a ratchet wheel 18 for wire 
feeding means W. Carried In a bracket 68 upon 
wall 82 of casting (4 is a bearing 84 for a shaft 
86 to which ratchet wheel 78 is affixed. Shaft 
88 extends parallel] to wall 82, and through a 
palr of bearings 88 (Figs, 2, 11 and 12) carried 
in the walls @0 of a housing 92. A knurled wheel 
94, fixed to rotate with shaft 86, is retained 
between walls 98. be 

Above wheel 94, and retained between walls 90, 
is positioned another knurled wheel 88 affixed 
to a shaft 88. Shaft 88 is provided bearings 108 
“in a pair of square members 102 which are free 
to slide within a pair of openings 164. Openings 
104 are formed in walls 80 above bearings 88. 
A pair of gears 106 are secured, or formed in- 
tegrally with wheels 94 and 86, These gears 
mesh at substantially all times to drive both 
wheels simultaneously from shaft 88. 

Wire 12 is inserted between wheels 84 and 86. 
First however, it must pass through a guide pro- 
vided by a groove 198. Groove $08 is formed in 
the top face of a guide plece 110 affixed to hous- 
ing @2 in advance of the position of knurled wheels 
$4 and 88. Groove 108 is aligned with the top- 
most level of wheel 84, and serves to guide wire 12 
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means E. A plate (12, affixed to the top face of 
guide piece 110, closes groove 108 and retains wire 
12 within the groove during the feeding action. 

Springs 114, retained in recesses 116 formed in 
walls 60, bear against the top faces of members 
102. The extent of openings 104 permits move- 
ment of members /02 so that knurled wheels 94 
and 96 will be spaced apart sufficiently, positively 
to engage wire 12 of the thickness necessary for 
proper operation of the apparatus. At the same 
time, movement of members 102 will not inter- 
fere with proper engagement of gears 106 for 
driving the knurled wheels. Proper compressor 
members 318 are threadedly adjustable relatively 
to recesses $16 for varrying the pressure upon 
members 192, 

A bracket 120 (Figs. 2, 13 and 14) may be pro- 
vided on wall 82. Secured upon bracket 120 are 
ends 122 of a pair of straps 124 which have arcu- 
ate sections 128 positioned to encircle a collar 
(26 fixed to shaft 86. Straps 124 are so formed 
that at least one set of ends 122, even when se- 
cured to bracket 120, or opposed ends 130 will be 
spaced apart. A bolt J32 passed through ends 
130 retains a spring (34 for providing the neces- 
sary resiliency as the straps press a braking piece 
438 of leather or other suitable materia) into 
engagement with the outside face of collar 128. 
Thus, the action of the step-by-step motion ro- 
tating shaft 86 Is restrained to movement sub- 
stantially in one direction. 

A pair of pins 140 are fitted into openings (41 
in walls 80, and may be rotated by means of a 
handle (42, For this purpose, openings (438 are 
formed in pins 140; the ends of handle 142, a 
U-shaped member, are fitted into the openings, 
and then are secured in position by means such as 
set-screws. The pins have flat faces 144 to en- 
gage against bottom faces 146 of members 102. 
Upon movement of handle /42 to lowered position, 
members 102 are cammed upwardly, and, with 
them, shaft 96, and its associated knurled wheel 
06 and gear. Thus, the feeding mechanism, em- 
bodied in the knurled wheels, may be forced apart 
for threading wire into the machine, or are forced 
Positively into engagement with the wire to be 
fed by the machine. 

Collar 68 of eccentric 44 on shaft 30 (Figs. 1 
to 4) carries an eccentric strap 148, which, 
through a rod (80, transmits motion to an arm 
162, Arm 1/62 has a hub 164 through which a 
shaft 186 extends loosely. Shaft 166 is carried 
in bearings 188 (Figs. 7 and 8) formed in a bracket 
160 which is secured to face (62 of wal] 164. A 
sprocket 186 may be secured at one end of shaft 
186 beyond hub 154. Sprocket 186 may serve as 


‘pa spacing collar for retaining the shaft in proper 


relation to bearings (68, and also for other pur- 
poses hereinafter to be described. 

A tape feed wheel 166 may be secured at the 
other end of shaft 166, and, with sprocket 166, 
serves to retain the shaft against lateral move- 
ment. Wheel 168 may have a knurled face [179 
(Pig. 2) upon which a tape 172 (Figs. 7a and 8) 
having a beaded edge 1174 fs positioned for feed- 
ing. The whee] is cut away at one edge of the 
knurled face to provide a groove or recess 176 in 
which portions of elements 118, affixed to bead 
174, may be received. 

Arm (62 has a pin (80 (Figs. 1 and 3) fixed 
thereto. Upon pin (80 a finger (82 is provided 
a pivotal bearing. A spring (84 engaged between 
finger 182 and arm 162 serves to maintain ratchet 


into proper relation to forming and attaching 7g tooth 186 of finger 162 in engagement with the 
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ratchet wheel 188, mounted on shaft 186 between 
hub 164 and one of bearings /68. 

At a position between bearings 188, bracket 
168 may be cut away (Figs.7,15and16). Atthat 
point, shaft 188 may have a collar 198 fixed to 
rotate therewith. A pair of straps 180 bave their 
ends 182 fixed against a face (8@ of bracket 160 
so that arcuate portions (98 of the straps sub- 
“stantially encircle collar (89. A strip 200 of 
leather or similar frictional material may be re- 
tained by portions 198, in engagement with the 
face of collar 188 to apply braking action to shaft 
{58. Straps 190 may terminate in a pair of arms 
202 through which a bolt 204 may be passed. A 
spring 208 retained between one arm 202 and 
suitable lock-nuts on bolt 208 produces adjust- 
ment and resiliency for the braking device. This 
braking device prevents reverse rotation of shaft 
158 as tooth 188 moves reversely over wheel 188 
after having rotated wheel (88 in the feeding 
direction. 

In order to assure that the tape be fed positively, 
a brake shoe 208 (Figs. 1, 7 and &) is resiliently 
pressed towards engagement with knurled face 
170. Shoe 269 has a face 210 ahaped to conform 
to the arcuate shaping of wheel 188; but face 210 
is smooth. A rod 212, loosely pinned at 218 to 
shoe 208, is slidable through an opening 216 in 
a bracket arm 218 Arm 218 is secured to a 
bracket arm 220 extending upwardly from bracket 
180. A spring 222 on rod 212 between arm 218 
and shoe 208 causes the shoe to apply the desired 
pressure against the tape caught between faces 
170 and 210. 

A pin 228, fixed in rod 212 and engaged in a 
slot 228 In arm 218, prevents rotation of rod 212. 
A collar 228 (Figs. 8 and 45 to 48), affixed to the 
extending part of rod 212 beyond arm 218, has a 
face 230 including a cam projection 232. Projec- 
tion 232 is formed to interlock with a recess 234 
in 8 collar 23@. Collar 23@ is loose upon rod 21/2, 
and has a flat face 238 for abutment against arm 
218, where it is held by the action of spring 222. 
A handle 240, secured to collar 236, provides 
means for rotating the collar upon rod 212, to 
move cam projection 232 to move out of recess 
234. Thus rod 212 is moved against the action of 
spring 222 to release brake shoe 208 from engage- 
ment with wheel (68 whenever it is desired te ad- 
just the tape upon the wheel, or to position a new 
length of tape. 

Forming and attaching means E is constructed 
to permit easy and ready separation of an entire 
assembly, or for the separation of one or more 
units, so that repairs and replacements may be 
made easily without disturbing the rest of the 
apparatus. Top wall 242 (Figs. 7, 9, 21,22, 35 and 
36) of casting 14 is formed with a recess 244 for 
receiving a block 246. At the side of housing 92 
adjacent block 246 (Figs. 12 and 53), wire [2 ts 
fed towards the punch and die by wheels 94 and 
§8 immediately at the top face 288 of block 248. 
At this position. a plate 266 is secured to face 
248, and has a groove 262 formed in its bottom 
face 254. Plate 268 extends towards wheels 98 
and 98 away from block 246. Beneath extension 
256 thus formed, a smal! plate 268 {s secured in 
position to complete the groove 262. Grooves 108 
and 252 are in alignment, and together serve to 
retain the wire properly for feeding. 

Beyond plate 280, a pair of stripper plates 260 
are secured in position on top face 248, and are 
capable of limited adjustment. Plates 280 are se- 
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slightly larger than screws 262. In this manner, 
limited adjustment of the plate edges 286 rela- 
tively to each other fs made possible. Each edge 
286 has a step 268; these steps are Juxtaposed 
when the plates are assembled, and form a groove 
210, in alignment with grooves 108 and 262, for 
receiving the wire as it {s fed by the wire feeding 
means up to the position of the punch and die. 

Reciprocating vertically with relation to block 
246 is a ram 272 (Fig. 22) carried by a crosshead 
214 (Figs. 5, 8 and 9). Ram 2172 jg slidable in 
ways 278 which are secured tn a housing 278. 
Ways 218 are in the form of separate gibs which, 
by sultable securing means, are anchored in po- 
sition in opposed corners of housing 218. Ways 
216 have V-shaped grooves 280 to receive the V- 
shaped sides 282 of ram 272. Housing 278 ts of 
& width to extend across recess 244 so that its 
footing 288 may be secured, by suitable means, 
to the top wali 282 of casting (8. 

Ram 212 is secured to crosshead 278 by suit- 
able securing means. The ends of crosshead 274 
are formed with enlarged sections 286 having re- 
cesses 288 into which bearing pins 296 are re- 
ceived. Pins 280 are formed with heads 292, and 
are, in turn, received through the straps 294 (Fig. 
9) at the ends of connecting rods 296. Set screws 
296 lock ping 280 in place and thus hold straps 
298 in proper relation to rock upon the pins in 
reciprocating the ram. Connecting rods 296 ex- 
tend down into casting 14 through openings 300 
in top wall 282 to eccentric straps 302 (Figs. 9 
and 10), forming part of the connecting rods, 
which are received upon eccentrics 308 on shaft 
30. Cover plates 205 may be provided at open- 
ings 300 to guard against foreign matter enter- 
ing the chamber. A suitable flexible washer 307 
may be fitted around each rod 296 to accommo- 
date itself to the slight movement of the rod in 
sealing opening 300. 

As shown, there is a rod 288 at each end of 
crosshead 214. Balanced forces are thus deliv- 
ered to crosshead 274. Furthermore, the eccen- 
tricities of eccentrics 44 and 308 are small, being 
sufficient to obtain the small stroke necessary for 
the operation of the respective parts. Since wire 
or strip of relatively small thickness is utilzed in 
these operations, only a small effective stroke of 
the ram is necessary. Thus, it has been made pos- 
sible to perform these operations without massive 
cranks, of great stroke, but by small eccentrics of 
very small stroke. Furthermore, the centers of 
pins 280 are substantially perpendicularly above 
the center line of shaft 20. In the same manner, 
eccentric 44, and rod (80 actuated by that ec- 
centric are disposed substantially perpendicularly 
vertically from shaft 36. Thus, substantially no 
off-center thrust results during the operation of 
the machine. Substantially all forces delivered 
are in substantially a single plane, torque is mini- 
mized, and vibration reduced to a minimum. 
Ram 272 and rod {60 move up and down substan- 
tially simultaneously and almost to the same de- 
gree, and vibrate substantially in that single 
plane, which also is the plane for the center-line 
of flywheel] 3@ the tendency of which ts to absorb 
any of the vibration produced by any very slight 
lateral vibration. 

The main body 306 of ram 2172 takes the shape 
of a block having V-shaped edges 282 (Figs. 5 and 
6). To body 306 is secured a ram block 308 (Figs. 
22 and 23). A recess 3(@ (Figs. 21, 33, 34 and 56) 
is provided centrally of the front face 312 of block 
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cured on top of block 308 is a plate 318. Block 
314 will be moved solidly up against the bottom 
face of plate 316 during the operation of the ap- 
paratus. 

The manner In which punch block 318 1s 
assembled with ram block 308, and the method 
of assembly and adjustment of punch 3/8 with 
relation to block 314, constitute means applicable 
to machinery such as here described for zipper 
manufacture as well as for general application 
for punch press operation. By the arrangement 
to be described, it is possible to change punches 
and dies without first taking apart substantially 
the entire apparatus. 

Block 314 is formed with a recess 320, In this 
recess, punch 3/8 is snugly seated. In the in- 
stance illustrated, punch 3/8 (Figs. 56 to 61) is 
made up of two distinct sections 322 and 3264. 
Section 326 is positioned at the bottom of recess 
326, with section 322 abutting against it. Then 
a pair of clamp plates 328, anchored against 
face 312 of block 314, hold both sections against 
separation from block 3/4. Block 8146 (Figs. 21, 
33 and 34) is formed with a pair of slots 330 
extending transversely of block 3/4 and opening 
into recess 320. In slots 330 and the upper por- 
tion of recess 320 is located a T-shaped end piece 
332 of hardened metal. In leg 338 of piece 332 a 
pair of screws 338 and 338 are threadedly re- 
ceived. respectively to engage against ends of sec- 
tions 922 and 324. These screws serve to deter- 
mine the levels at which sections $22 and 326 
cooperate with die block 340. A cut-out 242 is 
formed in viate 318 to make the ends of screws 
338 and 338 accessible for adtustment. 

The action of sections 322 and 324 against the 
work, together with such clamping action as ts 
secured from clamp plates 328, serves to locate 
the punch vertically with relation to the ram. 
In addition, a slot 346 cut in a side face of block 
314 may be brought into registry with a slot 348 
in block 308 for the reception of a key 348. In 
this manner. blocks 308 and 3/4 are restrained 
against relative vertical movement. A pair of 
clamp plates 380 have flanges in engagement 
with clamp plates 326, and are themselves 
secured to block 308 by cap screws 36/. Thus, 
block 314 1s clamped securely in position; but, 
merelv by releasing screws 38!. the entire assem- 
bly of block 316 with both sections of punch 3/8 
May be separated from ram block 388, and a new 
assembly substituted. Likewise, it 1s possible to 
adiust the position of sections 322 and 326 to a 
definite relationship to block 3/8. and, therefore, 
to thelr positions in relation to block 388 deter- 
mined by the interlock of key 348 in slots 344 
and 348, without first assembling these parts with 
the ram. In this manner, the time necessary for 
replacement of a punch for any reason is made 
of no consequence, and the necessity for taking 
the entire ram assembly apart for any such pur- 
pose is completely eliminated. : 

Sections 322 (Figs. 59 to 61) is cut away to 
form a groove 362. Then, at one end, further 
metal is ground away to leave a pair of guide 
pieces 384 extending from the section. These 
guide pieces are intended to interfit with a recess 
358 (Figs. 26, 64 and 65) provided in die block 
348 for guiding and locating the punch. Groove 
382 is of the exact shape of edge 388, the cutting 
edge of the punch. Thus, as edge 388 wears 
away during the punching operation, section 322 
may be ground away between guide pleces 384 to 
form s new edge for a substantial portion of 
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a by grinding section 322 away as shown 
at 368. 

Section 328 has a squared end 360 to fit into a) 
recess 362 in die block 340. A recess 364 is formed 
in end 386, to cooperate with a pin or projection 
386 in die biock 348. The effective level of end 
380 with relation to pin 388 is determined by the 
position of screw 338. End 380 does no cutting, 
but merely upsets metal to form head 388 and 
recess 379 of a zipper element {18 (Fig. 20a) in 
the manner to be described. Opposite ends of 
section 324 (Fig. 58) are formed substantially 
identically. Thus, when one end wears out, clamp 
plates 328 are released, the punch removed from 
recess 320, section 326 is reversed, and the other 
end used. Screw 338 adjusts section 324 into de- 
sired relation to section 322 for cooperation with 
projection 368. Section 322 must pass entirely 
through the thickness of the metal to shear an 
element from the strip; section 324 merely applies 
sufficient pressure to form projection 366 from 
the metal. Thus, different times of engagement 
for these two punch sections are requisite. This 
timing is effected by adjustment of screws 336 
and 338. 

In order to maintain tape {12 in proper ten-) 
sion as it feeds to means E under the pull of wheel 
188, a tension device 312 (Fig. 7) 1s assembled on) 
face (82 at a groove 374 cut in face 1862. A pair 
of blocks 376 and 3178 are secured In groove 314 
by suitable means. Block 378 is of such dimen- 
sions that its top face is just below a flange 389 
below recess 244. Block 9378 consists of an end 
member 382 seated in groove 378. A plate 384 
is mounted at the outside face of member 382; 
plate 384 and member 382 are secured together 
and to casting 14 by suitable securing means. 
Slidable in passage 386 formed between plate 364 
and groove 3176 is a block 8€8, loosely held in 
passage 386, but propelled by a spring 380 re- 
tained between a follower 382 and block 388. Fol- 
lower 392 is carried by a screw-threaded mem- 
ber 388 engaged in a threaded opening 408 in 
member 882 for adjusting the pressure applied 
by block 388 against the bead of tape caught be- 
tween the ends 482 of biocks 318 and 3868. A 
finger 481 may extend from block 388 for en- 
gagement by an operator to release engagement 
of the block against a tape edge. 

Ends $82 (Figs. 54 and 55) are substantia! 


. duplicates. Block 378 is secured in position with 
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relation to groove 374 by suitable securing means; 
block 388 is slidable against the action of spring 
388; the operation of ends 402 is thus the same ar 
if the two ends were movable relatively to eact 
other for the purpose of varying the distance 
between them in placing the desired tension upor 
the tape as it is fed to the tape feeding wheel 
Both ends 402 are formed with semi-cylindrica 
grooves 4086 for the reception of bead (14. Alsc 
& pair of flat faces are provided for engagemen' 
against the tape proper. By adjusting membe! 
288, the frictional force against the tape will b 
increased or decreased and. the proper tensio! 
obtained. 

Block 286 has a recess 488 formed immediate]; 
below the position of punch 318 (Figs. 21, 35, 6: 
and 65), Die block 348 is located in recess 406 
and is held in place in the recess by clamps 40! 
which, by suitable securing means such as screw 
410, are located and held in place against th 
front face of block 248, In such case, clamp 
408 engage against the front faces of block 34 


the length of the punch. Rellef for edge 369 15 76 and force it firmly into recess 406, Then bloc 
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$40 rests upon a platform 414 formed in casting 
14 for that purpose. 

The die block is made up of substantially iden- 
tical, opposite sections 4i€, held together tightly 
by any desired clamping means, as, for instance, 
by a through screw 418. The die biock as thus 
constituted has a recess 420. A pair of shoulders 
427 in the top faces of sections 4/@ immediately 
at the contacted faces form a groove 424 which 
is located to align with grooves (08, 262 and 21706. 
A stripper plate 426@ ts secured on top face 428 of 
block 346 to close groove 424, plate 426 extending 
up to the edge of recess 426. 

Recess 420 receives snugly assembled pieces of 
hardened metal and retains them tightly in their 
appropriate association for location in relation 
to punch 3/8. These pleces are keyed in such 
manner that, by tightening sections 41@ by means 
of screw 418, the parts are rigidly and accurately 
located. One of these pieces is a T-shaped sec- 
tion 446 which is interfitted with a portian of 
the recess so that it is held against any move- 
ment. It has a face 442 at the same level as 
the bottom of groove 424. It terminates together 
with the shaping of other inset pieces to form 
recess 386 with which the guide pieces 384 co- 
operate. Just short of end 444 of face 442, raised 
projection 366 is formed. This projection co- 
operates with recess 394 so that, when the ram 
depresses them into cooperating relation, they 
produce upset recess 370 and head 368 in the 
wire, 

Grooves 446 may be provided on bottom faces 
448 of plates 260, and continue beneath plate 
426. These grooves are directed so that alr from 
an alrline 460, which makes connection with the 
inJet to the passage formed by the grooves 448, 
will be delivered just at about the position where 
this upsetting operation 1s taking place. Air 
under compression for such operation may be 
supplied constantly to the machine throughout 
the operation, and will serve the purpose of cool- 


‘Ing the upsetting punch section and projection 


368 throughout the operation. 

The front faces of sections 416 are formed so 
that, when mated, a V-shaped groove 482 {5 pre- 
sented, and leads into a very narrow slot 484. 
This groove and slot, when the dle block is prop- 
erly assembled, are aligned to cooperate with the 
groove between ends 492. Held securely in re- 
cess 420 immediately at the end of slot 484, ts 
die plece 458. A curved edge 458 formed on this 
plece provides cutting cooperation with edge 358. 
Die piece 486 likewise has a cylindrical groove 
460 located immediately behind slot 484, to re- 
celve the bead of the tape during the operation 
of the apparatus, and to locate the bead posi- 
tively with relation to wire being fed. A projec- 
tion or pilot 4862, having substantially the con- 
tour of projection 366, may be provided upon 
face 484 of piece 456. Pilot 482 serves to locate 
the wire end as the operation of forming and 
severing an element proceeds. 

Face 464 is at a level above face 442. Thus, 
the cutting off of an element at edge 488. that is, 
the shearing of the metal, will have commenced 
and even be finished, before the formation of 
head 368 and recess $19 will have been com- 
menced, effecting, among other things, reduction 
in the force required to be delivered by ram 212 
and crosshead 214. Wire {is fed up to the posi- 
tion of nin or orolectinn 288 iRetween nin 288 
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in the wire, Then the wire, by successive steps, 
is fed to a position where its first recess registers 
with and seats upon pilot 442. When so located, 
the end of the wire will have taken the form 
shown in Figs. 17 and 68, where a preceding 
section will have been severed by the action of 
the punch and die at edges 358 and 458. Thus 
it will have a pair of jaws or legs 468 which, by 
the action of the feeding mechanism, will be 
caused to straddle bead i174 of the tape. The 
spacing between projection 386 and pilot 462 is 
merely sufMfictent to compensate for the thickness 
of metal required for sections 322 and 324. It 
has been found that the distance for forming 
three heads 348 is all that is rcquired for this 
purpose. Possibly stronger metal for use in cut- 
ting tools will reduce this spacing. 

As shown in Figs. 17 and 18, the shaping of 
section 322 at cutting edge 368 and of the co- 
operating cutting edge 458 is such that legs 466 
will have a curved portion 467 and straight edge 
end portions 448 substantially perpendicular to 
the side edges 411 which are defined by the edges 
of strip (2. A small angular cut 413 may con- 
nect portions 467 and 48@ to prevent breaking of 
the punches and dies. This, in turn, will produce 
a round edge 418 for the bead end of element 
178 having straight cut faces 411, leading out to 
edges 471, with connecting angular corners 479, 

To complete the formation of the element and 
its attachment to the tape, the punch descends, 
and edge 366 cooperates with edge 468. When 
edge 358 engages against the wire to shear it, 
the cut end of the wire must move downwardly, 
leaving the cut away element i78 upon the die 
face at pilot 462. When the punch recedes and 
separates from the die, the wire must move back 
to @ proper level so that, at the next movement 
of feeding wheels 64 and 96, it may feed into 
position onto pilot 462. For that purpose, a wire 
return member 496 is provided to move verti- 
cally within recess 258. Member 468 is substan- 
tially of identically the same shape as the open- 
ing of recess 356, including the shaping of edge 
468. Member 468 includes a column 4170 having 
a groove 412 to fit around the portion of plece 
45@ whose shape produces edge 458. The column 
is cut away to form a pair of shoulders 414 
which cooperate with walls of the recess In re- 
celving guide pleces 354. The section of column 
410 which protrudes beyond shoulders 814 in- 
cludes a flat face 41@ to coincide with face 464, 
and a bevelled face 418. The latter, when mem- 
ber 486 is at its uppermost position, provides a 
cam edge from the level of face 442 to the level 
of face 464, 

As the punch is assembled, guide pieces 354 are 
engaged in recess 386 around column 410 just 
above shoulders 474. The wire will have been 
upset at a previous operation. The end, fed for- 
ward, is moved upward along face 418 until the 
end recess 378 coincides with pilot 462. The 
punch descends, cutting off an element between 
edges 358 and 458. However, the end of the wire 
{s moving downwardly, and presses against face 
416 to move member 488 downwardly. Then the 
punch recedes. 

It is now necessary that member 468 return to 
its first position, with face 416 at the Jevel of face 
464. Forthis purpose, column 470 has a foot 488 
at its lower end. A pin 482 having a head 484 is 
positioned to engage against foot 480. Pin 482 
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within cavity 488 bears against the enlarged head 
484, and against the bottom of cavity 488, thus 
tending to move pin 482 and member 488 up- 
wardly. Pin 482 is limited in its movement by 
the engagement of head 484 with member 486. 
Member 488 is screw threaded to engage the 
threads formed in the walls of cavity 488. In 
this manner, adjustment of the upward limit of 
movement of pin 482 and, therefore, of member 
488, may be effected. 

The cutting off operation may be completed 
before Jaws 486 have been clamped upon the tape 
bead, or these operations may even be timed to be 
substantially simultaneous. It has been found 
desirable that the operation of clamping jaws 468 
to the tape edge be completed substantially before 
the cutting off step proceeds. In this manner, 
when the legs of the element have been clamped 
upon the tape edge, there is no necessity for 
controlling that element by holding it by any 
part of the machine during the stages of cutting 
off, as the element remaing firmly attached to 
the tape, 

For this purpose, block 398 is provided with a 
pair of recesses 484 adjacent its side edges (Fig. 
21). In each of these recesses Is positioned a cam 
plate 488. Plate 488 has a slot §00 through which 
may extend suitable clamping screws 602 which 
engage through plate 488 into block 388. Plates 
498 are thus adjustable relatively to block 388. 
At thelr lower ends, plates 488 are provided with 
hardened cam faces 508 (Figs. 43 and 44). At 
their top ends, screws 808, threaded through plate 
318, bear against each of plates 498 to hold them 
in properly adjusted position. 


A pair of openings 568 are formed in block: 


246 to cooperate with the side walls of recess 244, 
A clamp blade guide 81/0 is located with relation 
to each cam plate 488 by engagement of a lug 
612 (Figs. 21, 22, 37 and 38) formed as a pro- 
jection from the bottom of a clamp blade hous- 
ing 814. Thus, housing 514 is restricted against 
movement relatively to block 248 and base (8. 
A lock 816 is seated upon block 248 with a pair 
of overhanging fingers 818 straddling housing 
814. Suitable securing means fixes lock 8/6 to 
block 24§ and retains housing 814 against sepa- 
ration from block 248. 

Housing 618 has a groove 620 in which slides 
leg 522 of a clamp blade 828 (Figs. 39 and 40) 
part of which is of T-shaped cross-section. The 
cross-bar 826 of the blade is positioned between 
end faces $286 of stripper plates 260 and unre- 
lieved wall portions 636 of housing 8/8 on either 
side of groove 828. A pin 832 extends laterally 
from the blade ang into a slot B34. A spring 536 
is seated in slot 838 between pin 832 and end face 
838 of slot B34, and is retained in the passage 
formed between lock 816 and leg 622, to drive 
blade 528 to a normal position where the engaging 
portions 849 of the dlades will be moved away 
from each other, the position where they would 
engage an element to clamp it upon the tape. 

When the punch descends for the cut-off of 
the element, guide pleces 3886 are positioned in re- 
cess 388. Edge 358 cooperates with edge 458 in 
effecting the cut-off. In the manner set forth, 
recess 364 cooperates with projection 986 to up- 
set recess 970 and head 388 in the wire. Just 
before these operations are effected, however, cam 
ends 884 will engage cam ends 882 on clamp 
blades §24. This operation will serve to drive 
blades $28 towards each other and the extending 
legs 486 on the wire, driving those legs towards 
and clinching them around bead 174. 
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As shown in Figs. 30 to 33, ends 646 of clamp | 
blades $26 have two clamping sections 648 and 
648. Between them fis a gap 688. As shown in 
Fig. 32, clamping sections $46 are positioned to 
engage legs $88 as they are still open around the 
tape bead, and preferably before the element has 
been separated from the wire. The shaping of 
sections 846 for this purpose is shown in Fig, 31. 

A complex face 582 is provided for obtaining 
the first bend of the metal. This shaping may 
have to be changed in accordance with the re- 
silience or softness of the metal. The particular 
faces being considered were designed in connec- 
tion with a low resiliency stee] strip or wire. In 
connection with metal such as brass or copper, 
the angularities will have to be revised in ac- 
cordance with the response of the metal to the 
clamping action. In this particular case, only the 
portion of section 848 indicated by face 652 will 
engage legs 868. Face 852 bends the metal of 
the legs, particularly as shown in Figs. 19 and 67. 
At the same time, face 566 strikes the legs and 
makes a slight indentation in forcing the legs: 
firmly home against the tape. Thus the final re- 
sult of the action of section 646 is to leave a cor- 
ner 854 as the leg is bent from its original cut 
shape. As portion 658 of face 552 is at an angle 
of about 15° to the perpendicular to the end face 
of blade 824, and as it engages against the ends of 
fegs 488, very slow closing or bending of the mem- 
ber will result until that slowly bending leg is 
hit by portion 656. 

The action of the blades, as depicted in Figs. 
18, 19 and 32, at this stage serves to bend the 
jaws into the shape shown in Figs, 19 and 67, 
without substantial decrease of the cross-section 
of the metal across portion 888. Corner 858, the 
corner 862 of Fig. 18, is left protruding, as the 
element is cut out of the continuous, parallel 
edged wire or strip such as used in this operation. 
without any scrap. Face 660@ of section 548 ex- 
tends beyond portion 566. Thus its action is an 
additional driving or closing action in finally, 
driving the legs home, and smashing or swedging | 
the metal of corners 884 into the body of the legs. 
First, however, section 322 completes the cutting | 
off y the element, and the result is as shown in| 
Fig. 68. 

In the further operation illustrated, the wire’ 
is fed one or more, preferably two, steps after 
sections 846 have functioned, so that elements: 
(78 will not be worked upon by blades 524, as. 
assured by gap §8@. Then faces 866 strike the 
element at corners 654. The result is a con- 
densation of the metal in corners 684 into sub- 
stantially flat faces 664; but now the density of 
metal in legs 666 has been increased because of 
the additional metal. At the same time, the legs 
have been stretched lengthwise across the width. 
of the tape. Opening 866, in Fig. 20, has been 
reduced in its extent, and legs $86 now tightly 
clamp the bead of the tape, and also are tightly 
clamped against the body of the tape. An ele- 
ment made in this manner serves to produce 8) 
slide fastener which is strong so that the elements: 
may not be pulled off ths tape, and yet provides’ 
the desired shape for efficient operation of a sub-. 
stantially standard slider over the fastener ele-. 
ments. Such elements permit facility in oper- 
ating the slider around curved portions of a slide 
fastener. 

It is sometimes desirable to form gape in string- 
ers 10 for proper assembly of sliders and stops 
for separation of slide fasteners of predetermined | 
length. For this purpose, a gap mechanism G’ 
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(Figs. 62 and 63) may be associated with the ap- 
paratus. Sprocket 166, previously referred to, 
may form a part of such mechanism. Such 
sprocket may carry a chain 668. One of the links 
610 of the chain may have a pin 572 extending 
laterally therefrom. The length of chain 568 is 
such that, at a definite position, determined by 
the rotation of shaft 156 necessary to feed a pre- 
determined length of tape 112, pin 572 will engage 
against a cam plate 574. Where the machine is 
to be used for producing zippers of various pre- 
determined Jengths, chains 668 of various lengths 
may be positioned on sprocket 166. Where the 
machine is designed, in relation to ratchet wheel 
188 and tape feed whee) /68, to feed a definite 
amount of tape for each revolution of shaft 156, 
and such length Is the length of a zipper to be 
produced, pin 572 may be affixed directly to 
sprocket 166. 

In any case, cam plate 574 is secured at the end 
of an arm 576 pivoted at 578 upon a bracket 580 
secured to bracket 160. A spring 582 extends 
between an extension of arm 5176 and bracket 586 
to move cam plate 5174 towards sprocket 166. 
A stop 584 of sultable design may be formed or 
secured to bracket 580 to limit arm 576 in its 
movement under the action of spring 582. When 
pin 512 engages plate 574, arm 5176 is swung away 
from the sprocket and functions to close a switch 
586. 

Arm 5176 carries a Icaf spring 588 the position 
of which, by means of an adjusting screw 590, 
is adjustable relatively to arm 6716 and a button 
592 extending from switch 586. Thus, for the 
length of time cam plate 574 is engaged by pin 
512, button 592 will be depressed to close a circuit 
through switch 686. The circuit, from a power 
source 594, includes an electromagnet 596 which 
may be mounted on wall 48 of casting 14. Arma- 
ture 598 for the electromagnet may be retained 
suitably for movement towards the pole pieces 
of electromagnet 596. By a suitable connection 
600, which may be a rod or other member piv- 
otally or flexibly connected to armature 598 and 
a pin 602 carried upon an extension 604 from arm 
62, the electromagnet, when energized, is made 
effective to rotate arm 52 about pin 50 and lift 
roller 58 off cam ring 49. Thus, feeding of strip 
{2 is interrupted. The feed of tape 112 proceeds 
as before. The ram continues to reciprocate; 
however, since no metal js being fed, no elements 
are formed, and none are clamped upon the tape. 
Gaps are thus produced at regular intervals. 

Many other changes could be effected in the 
particular device and product designed, and in 
the method of operation set forth, and in specific 
details thereof, without substantially departing 
from the invention defined in the claims, the 
specific description being merely of operative 
embodiments capable of illustrating certain prin- 
ciples of the invention. 

I claim: 

1. Slide fastener stringer manufacturing appa- 
ratus including means for feeding a tape into a 
predetermined position, means for feeding a me- 
tallic member towards that position, and means 
immediately at that position for performing all 
operations upon the fed member to form slide 
fastener elements from the fed member and to 
attach the elements to the fed tape directly from 
the fed member, the feeding means including a 
base, a shaft carried by the base, a ram, and 
cooperating means carried wholly by the ram and 
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and cutting elements from the member and at- 
taching the elements to the tape. 

2. Slide fastener stringer manufacturing appa- 
ratus including means for feeding a tape into a 
predetermined position, means for feeding a me- 
tallic member towards that position, and means 
immediately at that position for performing all 
operations upon the fed member to form slide 
fastener elements from the fed member and to 
attach the elements to the fed tape, the forming 
means including a base, a shaft carried by the 
base, a-ram, a pair of eccentrics of smal! eccen- 
tricity spaced apart on the shaft, rods extending 
from the eccentrics to each side of the ram, and 
cooperating means carried by the ram and the 
base and actuated entirely by the ram for form- 
ing and cutting elements from the member and 
attaching the elements to the tape. 

3. Slide fastener stringer manufacturing appa- 
ratus, including means for feeding a tape Into a 
predetermined position, means for feeding a me- 
tallic member towards that position, and means 
immediately at that position for performing ali 
operations upon the fed member to form slide 
fastener elements from the fed member and to 
attach the elements to the fed tape, the forming 
means including a base, a shaft carried by the 
base, a pair of eccentrics of smal] eccentricity 
spaced apart on the shaft, a ram, a pair of con- 
necting rods carried by the eccentrics, the con- 
necting rods extending substantially vertically 
from the eccentrics to each side of the ram and 
having slight lateral movement during reciproca- 
tion by the eccentrics, and cooperating means 
carried wholly by the ram and the base for form- 
ing and cutting elements from the member and 
attaching the elements to the tape. 

4. Slide fastener stringer manufacturing ap- 
paratus, including means for feeding a tape into 
a predetermined position, means for feeding a 
metallic member towards that position, and 
means immediately at that position for perform- 
ing all operations upon the fed member to form 
slide fastener elements from the fed member and 
to attach the elements to the fed tape, the form- 
ing means Including a base, a shaft carried by 
the base, a plurality of eccentrics of smal) ec- 
centricity spaced apart on the shaft, a ram, a 
pair of connecting rods extending from a pair 
of the eccentrics to each side of the ram for re- 
ciprocating the ram, a connecting rod extending 
from one of the eccentrics for driving the tape 
feeding means, all of the connecting rods ex- 
tending substantially vertically from the respec- 
tive eccentrics and having slight lateral move- 
ment during reciprocation by the eccentrics, and 
cooperating means carried wholly by the ram 
and the base for forming and cutting elements 
from the member and attaching the elements to 
the tape. 

5. In punch press construction, a base having 
a recess formed therein, a die block fitted into 
sald recess and retained therein, a ram retained 
for movement towards and away from the dle 
block, a punch block fixed to the ram, the punch 
block having a recess formed therein, means to 
form a wall at one end of the recess, the die 
block having a recess immediately below the 
recess in the punch block, a punch-retaining 
member clampingly retained in the recess in the 
punch block to position punches retained there- 
by towards and away from the recess in the die 
block, and a die-piece-retaining member clamp- 
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punches, the punch-retaining member and the 
die-piece-retaining member being separable 
from the press without disturbing the relation 
of the ram and the punch block or the relation 
of the ram to the base or the relation of the die 
block and the base. 

6, In punch press construction, a base having 
a recess formed therein, a die block fitted in said 
recess and fixed with relation to the base, a ram 
supported for movement towards and away from 
the die block, a punch block fixed to the ram, the 
punch block having a recess formed and extend- 
ing substantially vertically therein and opening 
at the front face of the block, means to form 
a wall at the top end of the recess, the die block 
having a recess immediately below the recess in 
the punch block and opening at the front face 
of the block, a punch-retaining member clamp- 
ingly retained in the recess in the punch block 
to position punches retained thereby towards 
and away from the recess in the die block, and 
a die-plece-retaining member clampingly locked 
in the recess in the die block and having means 
for interrelation with said punches, the punch- 
retaining member and the die-piece-retaining 
member being separable from the press without 
disturbing the relation of the ram and the punch 
block or the relation of the ram to the base or 
the relation of the die block and the base. 

7, In punch press construction, a base having 
a recess formed therein, a die block fitted in sald 
recess and fixed with relation to the base, a ram 
supported for movement towards and away from 
the die block, a punch block fixed to the ram, the 
punch block having a recess formed and extend- 
ing substantially vertically therein and opening 
at the front face of the block, means to form a 
wall at the top end of the recess, the die block 
having a recess immediately below the recess in 
the punch block and opening at the front face of 
the block, a punch-retaining member, the punch- 
retaining member being siid into position through 
the open front of the recess and being then 
clampingly retained in the recess in the punch 
block to position punches retained thereby to- 
wards and away from the recess In the die block, 
and a die-piece-retaining member clampingely 
Jocked in the recess in the die block and having 
means for interrelation with sald punches, the 
punch-retaining member and the die-plece-re- 
taining member being separable from the press 
without disturbing the relation of the ram and 
the punch block or the relation of the ram to the 
base or the relation of the die block and the base. 

8. In punch press construction,.a base having 
a recess formed therein, a die block fitted in said 
recess and fixed with relation to the base, a ram 
supported for movement towards and away from 
the die block, a punch block fixed to the ram, the 
punch block having a recess formed and ex- 
tending substantially vertically therein and 
opening at the front face of the block, means to 
form a wall at the top end of the recess, the die 
block having a recess immediately below the re- 
cess in the punch block and opening at the front 
face of the block, a punch-retaining member 
clampingly retained in the recess in the punch 
block to position punches retained thereby to- 
wards and away from the recess in the die block, 
and a die-piece-retaining member, the die-piece- 
retaining member being slipped into position 
through the open end of the recess in the die 
block and being then clampingly locked in the 
recess in the die block, the die-piece-retaining 
means having means for interrelation with said 
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punches, the punch-retaining member and the 
die-piece-retaining member being separable 
from the press without disturbing the relation of 
the ram and the punch block or the relation of 
the ram to the base or the relation of the die 
biock and the base. 

9. In punch press construction, a base, a shaft 
carried by and extending transversely of the 
base, a housing supported on and extending 
transversely of the base above and having a 
plane substantially common with a plane passing 
through the center-line of said shaft, a ram 
movable in the housing and relatively to the 
base, eccentrics carried by the shaft, a crosshead 
fixed to the ram, and means connecting the ec- 
centrics to the ends of the crosshead for re- 
ciprocating the ram with relation to the base, 
the plane of reciprocation of the ram being sub- 
stantially the common plane of the shaft and the 
crosshead, and the connecting means moving 
substantially in the common plane. 

10. In punch press construction, a base com- 
prising a hollow housing, a shaft extending 
through the housing and transversely of the base, 
a@ ram housing supported on and extending sub- 
stantially vertically from the base, a. crosshead, 
a ram carried by the crosshead and movable in 
the ram housing relatively to the base, and means 
extending through the housing from the shaft 
to the crosshead for reciprocating the ram in the 
ram housing with relation to the base, 

11. In punch press construction, a base com- 
prising a hollow housing, a shaft extending 
through the housing and transversely of the base, 
a ram housing supported on and extending sub- 
stantially vertically from the base, a crosshead, a 
ram carried by the crosshead and movable in the 
ram housing relatively to the base, and means 
extending through the housing from the shaft 
to the crosshead for reciprocating the ram in 
the ram housing with relation to the base, the 
ram reciprocating vertically in a path directly 
vertically above the shaft, 

12. In punch press construction, a base com- 
prising a hollow housing, a shaft extending 
through the housing and transversely of the base, 
a ram housing supported on and extending sub- 
stantially vertically from the base, a crosshead, a 
ram carried by the crosshead and movable in the 
ram housing relatively to the base, and means 
extending through the housing from the shaft to 
the crosshead for reciprocating the ram in the 
ram housing with relation to the base, the ram 
reciprocating vertically in a path directly ver- 
tically above the shaft and the reciprocating 
means extending substantially vertically from the 
shaft to the crasshead. 

13. In apparatus for forming slide fastener 
stringers, the apparatus including a base, a ram 
reciprocable towards and away from the base, 
means for feeding a substantially uniform me- 
tallic strip between the reciprocable ram and the 
base, means for feeding a tape past the end of 
the fed strip, the ram and the base having com- 
plementary means for forming and separating a 
slide fastener element from the fed strip, a pair 
of jaws on the base, the jaws being disposed on 
either side of the tape and being slidable towards 
each other for engaging and closing the element 
upon the edge of the tape, and cams carried by 
the ram, the cams and the jaws having cam faces 
brought into direct engagement on downward 
movement of ‘the ram to drive the jaws into en- 
gagement with the element to close it upon the 
edge of the tape. 
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14. In apparatus for forming slide fastener 
stringers, the apparatus Including a base, a ram 
movable with relation to the base, means for 
feeding a substantially uniform continuous me- 
tallic strip between the ram and the base, means 
for feeding a tape past the end of the fed strip, 
the ram and the base having complementary 
means for forming and separating a slide fas- 
tener element from the fed strip, a pair of jaws 
on the base, the jaws being disposed on either side 
of the tape and being slidable towards each other 
for engaging and closing the element upon the 
edge of the tape, and means on the ram for en- 
gaging the jaws to drive them into engagement 
with the element to close !t upon the edge of the 
tape at the same time that the complementary 
means is forming and separating an clement 
from the strip. 

15. Apparatus for producing Slide fastener 
stringers, including means for feeding a tape 
past an assembly position, means for positioning 
the legs of 8 slide fastener element astride the 
tape edge, a ram, the ram having means for en- 
gaging the element on movement of the ram in 
one direction, and clamping members actuated 
by the ram on movement in that direction for 
closing the legs of the element upon the tape 
edge. 

16. Apparatus for producing slide fastener 
stringers, including means for feeding a tape past 
an assembly position, means for positioning the 
legs of a slide fastener element astride the tape 
edge, clamp blades movable toward and away 
from the tape, means on the blade for effecting 
a plurality of closing impacts with each leg to 


drive the leg into engagement with the tape edge, 


and means for driving the blades to impart clos- 
ing impacts to the legs. 

17. Apparatus for producing slide fastener 
stringers, including means for feeding a tape past 
an assembly position, means for positioning the 
legs of a slide fastener element astride the tape 
edge, clamp blades movable toward and away 
from the tape, means on the blade for effecting 
a plurality of closing impacts of different degree 
with each leg to drive the leg into engagement 
with the tape edge, and means for driving the 
blades to impart closing impacts to the legs. 

18. Apparatus for producing slide fastener 
stringers, including means for feeding a tape past 
an assembly position, means for positioning the 
legs of a slide fastener element astride the tape 
edge, clamp blades movable toward and away 
from the tape, means on the blade for effecting a 
plurality of successive closing impacts of increas- 
ing force with each leg to drive the leg into cn- 
gagement with the tape edge. and means for 
driving the blades to impart closing impacts to 
the legs. 

19. Apparatus for producing slide fastener 
stringers, including means for feeding a tape past 
an assembly position, means for positioning the 
legs of a slide fastener element astride the tape 
edge, clemp blades movable toward and away 
from the tape, each blade having a plurality of 
faces for impacting a fastener leg, the faces being 
related so that progressively increasing impact 
will be delivered by a succeeding face to drive 
the leg into engagement with the tape edge, and 
means for driving the blades to impart closing 
impacts to the legs. 

20. Apparatus for slide fastener manufacture, 
comprising a ram, @ base, means for effecting 
Telative movement of the ram and the base, and 
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22 
for forming slide fastener elements from stock 
fed past the ram and for attaching the elements 
to tape fed past the ram, the forming means, the 
ram and the base being formed to permit the 
forming means to be removed from the assocla- 
tion by movement transversely of the direction 
of said relative movement. 

21. Apparatus for slide fastener manufacture, 
comprising a ram, a base, means for effecting 
relative movement of the ram and the base, and 
means removably carried by the ram for forming 
slide fastener elements from stock fed past the 
ram, the forming means and the ram being formed 
to permit the forming means to be removed from 
the association by movement transversely of the 
direction of said relative movement. 

22. Apparatus for slide fastener manufacture, 
comprising a ram, a base, means for effecting 
relative movement of the ram and the base, and 
means for forming slide fastener elements from 
stock fed past the ram, the ram and the forming 
means being constructed for assembly of the 
forming means with and separation of the form- 
ing means from the ram, the forming means and 
the ram being formed to permit the assembly 
and separation by movement of the forming 
means into and out of association with the ram 
transversely of the direction of sald relative move- 
ment. 

23. Apparatus for slide fastener maufacture, 
comprising a ram, a base, means for effecting 
relative movement of the ram and the base, the 
ramhavingarecess opening transversely of the di- 
rection of said relative movement, and means re- 
movably positioned !n the recess for forming slide 
fastener elements from stock fed past the ram, 
the forming means and the recess being formed 
to permit the assembly and separation of the 
forming means and the recess by movement of the 
forming means into and out of the recess trans- 
versely of the direction of said relative movement. 

24. Apparatus for slide fastener manufacture, 
comprising a ram, a base, means for effecting 
relative movement of the ram and the base, the 
ram having a recess opening from a side wall 
thereof, and means removably positioned in the 
recess for forming slide fastener elements from 
stock fed past the ram, the forming means and 
the recess being formed to permit the assembly 
and separation of the forming means and the re- 
cess by movement of the forming means into and 
out of the recess transversely of the direction of 
said relative movement. 

25. Apparatus for slide fastener manufacture, 
comprising a ram, a base, means for effecting 
relative movement of the ram and the base, the 
ram having a recess opening from a side wall 
thereof, a block seated in the recess and remov- 
ably held against movement forwardly out of the 
recess, the block having a recess opening in the 
same direction as the ram recess, and means re- 
-aovably held in the block recess, said means com- 
prising means for forming slide fastener elements 
from stock fed past the ram, the block and the 
ram recess being formed to permit the block and 
the forming means to be assembled as a unit with 
or with or to be separated as a unit from the ram 
recess transverscly of the direction of said rela- 
tive movement. 

26. Apparatus for slide fastener manufacture, 
comprising a ram, a base, means for effecting 
relative movement of the ram and the base, the 
ram having a recess opening from a side wall 
thereof, a block seated in the recess and remov- 
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recess, the block having a recess opening in the 
same direction as the ram recess, and a plurality 
of metal working members snuely seated in abut- 
ting relation in the biock recess, the members be- 
ing slidable with relation to each other and the 
block, the members comprising means for forming 
slide fastener elements from stock fed past the 
ram, the block and the ram recess being formed 
to permit the block and the members to be as- 
sembled as a unit with or to be separated as & 
unit from the ram recess transversely of the di- 
rection of said relative movement, 

27. Apparatus for slide fastener manufacture, 
comprising a ram, & base, means for effecting 
relative movement of the ram and the base, the 
ram having a recess opening from a side wall 
thereof, a block seated in the recess and remov- 
ably held against movement forwardly out of the 
recess, the biock having a recess opening in the 
same direction as the ram recess, and @ plurality 
of metal working members snugly seated in abut- 
ting relation in the block recess, the members 
being slidable with relation to each other and the 
block, means carried by the block adjustably to 
fix the positions of the members with relation to 
the block, the members comprising means for 
forming slide fastener elements from stock fed 
past the ram, the block and the ram recess being 
formed to permit the block and the members to 
be assembled as @ unit with or to be separated 
as a unit from the ram recess transversely of 
the direction of said relative movement. 

28. Apparatus for silde fastener manufacture, 
comprising a ram, a base, means for effecting 
relative movement of the ram and the base, the 
ram having a recess opening from a side wall 
thereof, a block seated in the recess and remov- 
ably held against movement forwardly out of the 
recess, the biock having a recess opening in the 
same direction as the ram recess, and a plurality 
of metal working members snugly seated in abut- 
ting relation in the biock recess, the members be- 
ing slidable with relation to each other and the 
block, means carried by the block adjustably 
to fix the positions of the members with relation 
to the block and to.each other, the members com- 
prising means for forming slide fastener elements 
from stock fed past the ram, the block and the 
ram recess being formed to permit the block and 
the members to be assembled as a unit with or 
to be separated as a unit from the ram recess 
transversely of the direction of sald relative 
movement. 

29. In punch press construction, a base, a 
shaft, ways positioned on the base, & crosshead, 
eccentrics carried by the shaft, a ram carried by 
the crosshead and slidable in the ways, the cross- 
head being positioned free of and extending be- 
yond the ways, and means connecting the eccen- 
trices to the crosshead extensions for reciprocat- 
ing the ram with relation to the base, the cross- 
head and the ram reciprocating in a plane sub- 
stantially inciuding the shaft, the connecting 
means moving substantially in said common 
plane. 

30. In punch press construction, a base, a shaft, 
eccentrics carried by the shaft, ways positioned 
on the base, a crosshead disposed substantially 
vertically above the shaft, a ram carried by the 
crosshead and slidable in the ways, the crosshead 
being positioned free of and extending beyond 
the ways, and means connecting the eccentrics 
to the crosshead extensions for reciprocating the 
ram with relation to the base, the crosshead and 
the ram reciprocating in a plane substantially in- 
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cluding the shaft, the connecting means moving 
substantially in said common plane. 

31. In punch press construction, a base, a shaft, 
a ram movable relatively to the base, means ac- 
tuated by the shaft for reciprocating the ram 
with relation to the base, a punch biock carried 
by the ram, the biock having a recess formed 
therein and extending substantially the entire 
extent of the block in the direction of movement 
of the ram, a punch holder seated snugly in the - 
recess, the punch holder having a recess extend- 
ing substantially the entire extent of the holder 
in the same direction as the recess in the block, 
and a punch nested in the punch holder recess. 

32. In apparatus for forming slide fastener 
stringers, the apparatus including a base, a ram 
movable with relation to the base, means for 
feeding a substantially uniform metallic strip 
to the ram, means for feeding a tape in a fixed 
path in the path of movement of the fed strip, 
means comprising means sildable on the base and 
engageabie by means on the ram for closing ele- 
ments on the edge of the tape, and means carried 
by the ram for forming an element in the strip 
and for separating an element from the strip, the 
closing means and the forming and separating 
means being made effective during the same 
stroke of the ram in one direction. 

33. In apparatus for forming slide fastener 
stringers, the apparatus including a base, & ram 
movabie with relation to the base, means for 
feeding a substantially uniform metallic strip to 
the ram, means for feeding a tape adjacent the 
ram, means comprising means engageable by 
means on the ram for.closlng elements on the 
edge of the tape, and means for forming an ele- 
ment in the strip and for separating an element 
from the strip on movement of the ram in one 
direction, the closing means being energized by 
the ram during movement of the ram in sald 
direction. 

34. In apparatus for forming slide fastener 
stringers, the apparatus including a base, @ ram 
movabie with relation to the base, means for feed- 
ing & substantially uniform metallic strip to the 
ram, means for feeding a tape adjacent the ram 
and in the path of movement of the fed strip, 
means comprising means engageable by means on 
the ram for closing elements on the edge of the 
tape, and means for forming an element in the 
strip and for separating an element from the strip 
on movement of the ram in one direction, the 
closing means being energized by the ram during 
movement of the ram in said direction. 

35. In apparatus for forming slide fastener 
stringers, the apparatus including a base, a ram 
movable with relation to the base, means for 
feeding 8 substantiaily uniform metallic strip to 
the ram, means for feeding a tape in the path of 
movement of the fed strip, means comprising 
means slidable on the base and engageable by 
means on the ram for closing elements on the 
edge of the tape, and means for forming an ele- 
ment in the strip and for separating an element 
from the strip on movement. of the ram in one di- 
rection, the closing means being energized by the 
ram during movement of the ram in said direc- 
tion. 

36. In apparatus for forming slide fastener 
stringers, the apparatus including a base, a ram 
movable with relation to the base, means for 
feeding a substantially uniform metallic strip to 
the ram, means for feeding a tape in the path of 
movement of the fed strip, means comprising 
means slidable on the base and engageable by 
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means on the ram for closing elements on the 
edge of the tape, and means carried by the ram 
for forming an element in the strip and for sep- 
arating an element from the strip on movement 
of the ram In one direction, the closing means 
being energized by the ram during movement of 
the ram in said direction. 

37. Slide fastener stringer manufacturing ap- 
paratus, including means for feeding a tape in 
a fixed path past a predetermined position, means 
for feeding a metallic member toward that po- 
sition, and means immediately at that position 
for performing all operations upon the fed mem- 
ber to form slide fastener elements from the fed 
member and to attach the elements to the fed 
tape directly from the fed member, the forming 
means Including a base, a ram, means for recip- 
rocating the ram, and cooperating means car- 
ried by the ram and the base and actuated en- 
tirely by the ram for forming partions of ele- 
ments in the member including legs at the end 
of the member, the feeding means moving the 
member to place the legs astride the fed tape, 
and the cooperating means comprising means 
for cutting an element from the member and for 
attaching the element to the:tape as the legs of 
the element integrally formed in the member are 
extended astride the fed tape. 

38. Silde fastener stringer manufacturing ap- 
paratus, including means for feeding a tape into 
a@ predetermined position, means for feeding a 
metallic member toward that position, and means 
immediately at that position for performing all 
operations upon the fed member to form slide 
fastener elements from the fed member and to 
attach the elements to the fed tape, the form- 
ing means Including a base, a shaft, a ram, ec- 
centrics of small eccentricity on the shaft, rods 
extending from the eccentrics to the ram, and co- 
operating means carried by the ram and the base 
and actuated entirely by the ram for forming 
portions including legs of elements in the mem- 
ber, the feeding means moving the member to 
place the legs astride the fed tape, and the co- 
operating means comprising means for cutting 
an element from the member and for attaching 
the element to the tape as the legs of the ele- 
ment are extended astride the fed tape. 

39. In apparatus for forming slide fastener 
stringers, the apparatus Including a base, a ram 
movable with relation to the base, means for 
feeding a substantially uniform metallic strip 
between the ram and the base, means for feed- 
ing a tape in a fixed path past the end of the fed 
strip, the ram and the base having complemen- 
tary means for forming and separating a slide 
fastener element from the fed strip, means slid- 
able on the base immediately at the position of 
the separating means and disposed on either side 
of the tape for closing the element upon the edge 
of the tape as it ts separated from the strip, and 
means on the ram for directly engaging the alid- 
able means to drive them into engagement with 
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the element to close it upon the edge of the tape. 

40. In apparatus for forming slide fastener 
stringers, the apparatus including a base, a ram 
movable with relation to the base, means for 
feeding a substantially unlform metallic strip 
between the ram and the base, means for feed- 
ing a tape in a fixed path past the end of the fed 
strip, the ram and the base having complemen- 
tary means for forming and separating a slide 
fastener element from the fed strip, a pair of 
jaws on the base immediately at the position of 
the separating means, the jaws being disposed 
on either side of the tape and being slidable 
toward each other for engaging and closing the 
element upon the edge of the tape as !t is sepa- 
rated from the strip, and means on the ram for 
engaging the Jaws to drive them into engagement 
with the element to close !t upon the edge of the 
tape, the jaws and the Jaw engaging means hav- 
ing cam faces for direct engagement. 
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To all whomit may concern: 

Be it known that I, Gioron Sunppacx, a 
subject of the King of Sweden, and a resi- 
dent of Meadville, in the county of Craw- 
ford and State of Pennsylvania, have in- 
vented certain new and useful Improve- 
ments in Methods and Machines for Making 
Fasteners, of which the following is a speci- 
fication. 

This invention relates to a machine for 
shearing, forming and setting metallic pieces, 
and has particular reference to a special 
form of automatic machine with blank feed- 
ing means whereby small pieces are severed 
or sliced off a metallic strip of predeter- 
mined cross sectional shape, formed as by a 
die, and then set on a carrying element, 
without at any time losing control of the 
smal] pieces. 

The machine illustrated herein is intended 
for making the fastener members shown in 
my Letters Patent No. 1,219,881, dated 
March 20, 1917, and affixing them to the 
corded fabric tape shown therein. The fas- 
tener member blanks consists of a body 
carrying separated jaws, and provided with 
@ recess on one side and a head on the other, 
these respective recesses and heads being ar- 
ranged on a pair of tape stringers so as to 
alternately interlock through a slider mount- 
ed on beth stringers. 

The machine of the present invention has 
for one of its objects to shear blanks from 
a strip of metal of predetermined Y cross 
section substantially that of the finished 
article, and to perfectly form the recess and 
head without distortion by the provision of 
a positive support on all sides of the blank 
while the forming is done. 

In producing a fastener such. as described 
in said patent, extreme accuracy and uni- 
formity in the members themselves is re- 
quired, and also in the spacing on the 
stringers, in order that the fastener as a 
whole will function properly. Also it is de- 
sirable to obtain maximum strength in the 
fastener members with a minimum of mate- 
rial, which is accomplished by first determin- 
ing the desired cross section of the blank 
strip to give the minimum practicable width, 
and then the thickness of the blank for the 
desired rigidity of the jaws. 

Another object is the elimination of all 
waste or scrap in the manufacture. 


Another object is the elimination of deli- 
cate blanking tools whereby greater produc- 
tive capacity at an equal speed is obtained 
and the expense for the upkeep of the ma- 
chine is reduced. 

Still another object is the positive settin 
of an accurately predetermined number o 
fasteners accurate y spaced upon a carrying 
element, such as the stringer of the afore- 
said patent. 

And still another object is to provide a 
machine in which the thickness of the 
members can be varied to permit of an in- 
creased strength when desired. Such varia- 
tion is not possible in a machine punching 
the members out of the flat stock, for the 
thickness of the strip suitable for punching 
is limited, and there is higher cost of opera- 
tion due to wear of punches, etc., and waste 
of material. 

Referring to the accompanying drawings 
and to the various views and reference signs 
appearing thereon: 

Fig. 1 is an end view of the machine. 

Fig. 2 is a plan view. 

Fig. 3 is a sectional view showing details 
of the cutting punch slide. 

Fig. 4 is a sectional detail of the cutting 
punch slide as shown in Fig. 3. 

Fig. 5 is a top view of the cutting punch 
slide. 

Fig. 6 is an enlarged view of the cutting 
punch and pressure plates. 

Fig. 7 is a sectional view showing details 
of the metal feed. 

Fig. 8 is a detail top view. 

Fig. 9 is an enlarged top view showing 
miastenes member positioned in the forming 

ie. 

Fig. 10 is a sectional side view on line 
B—B in Fig. 2. 


Fig. 11 is a sectional end view showing. 


forming tool details. 

Fig. 12 is a sectional side view on line 
B—B showing the operation of forming 
punch. 

Fig. 13 is a detail top view of a fastener 
member in position to be clamped on the 
ta 


ine 14 is the same view showing the 
clamping operation completed. 

Fig. 15 is a side view of Fig. 13. 

Fig. 16 is a sectional end view showing 
horizontal] tape slide details. 
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Fig. 17 is a top view showing tape feed- 
ing mechanism. 

Tig. 18 is an end view of tape feeding 
mechanism, 

Fig. 19 is a sectional] side view of tape 
feeding mechanism. 

Fig. 20 is a sectional end view showing de- 
tails of the tape feed. 

Fig, 21 is sectional end view showing 
forming tool details at the moment forming 
is completed. 

Fig. 22 is a section on, line C—C Fig. 12. 

Fig. 23 is an enlarged view of the form- 
ing die. 

Fig. 24 is 2 detail plan view of the feed 
roll mechanism shown in Fig. 7. 

In carrying out my invention I feed, as 
by friction rolls, a metallic strip of special 
alloy of predetermined cross section through 
a guide to shear or slice off blanks by means 
of a reciprocating knife having edges that 
somewhat conform to the section of the 
strip. The cutting knife carries spring 
plates that hold the cut blank against the 
knife to enable the knife to feed the blank 
to a revoluble set of forming dies, which 
form a recess on one side and a head on the 
other, while supported on all sides to pre- 
vent distortion. The forming die which 
still retains the formed blank is then ro- 
tated away from the knife to a position 
where the jaws of the formed member can 
be clamped to a carrier or a tape. The tape 
is synchronously fed and carries the set 
member away from the die. The feed of 
the tape is also periodically varied to form 
regular spaced groups each of a predeter- 
mined number of members, ready to be sev- 
ered to form, the pairs of stringers consti- 
tuting each fastener. . 

Referring to Figs. 6, 7 and 8, 1 is a wire 
of channel shaped cross section, usually of 
non-rusting alloy, and so rolled or drawn 
as to have the sides of the channel of such 
section as to constitute the jaw members of 
the fastener members without any further 
operation thereon. This wire unwinds from 
reel 2, Fig. 1, and is fed step wise by fric- 
tion rolls 3 through the guide 4 and cut- 
ting die 5. The rolls 3 are grooved to fit 
the shape of the wire and are mounted on 
shafts 6 and 7 and connected by gears 8. 
The friction between the rolls and the wire 
is adjusted by the pressure of spring 9 
through the screw 10. The movement of 
the rolls is effected by the eccentric 11 on 
shaft 12 oscillating the rocker 13 pivotally 
mounted on shaft 6 and carrying the pawl 
14. The latter acts on the ratchet 15’ also 
mounted on shaft 6 and thereby effects an 
intermittent movement of the metal strip 
1. -The amount of this feed constitutes the 
thickness of a fastening member blank and 
is predetermined in proportion to the spac- 
ing of such members on the tape and to the 
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required strength of the jaw members, and. 
can be readily changed where desired with-. 
out involving waste. 

Referring to Figs. 3, 4 and 5, 15 is a cut- 
ting or shearing knife with its cutting edge 
preferably shaped to partially conform to 
the blank strip 1. This knife is mounted 
in slide 16, mounted on table 27 and is moved 
back and forth by cam 17 on shaft 12 
through levers 18 and 19, both of which are 
fastened to shaft 20 rocking in bracket 21.. 
The strip blank 1, is so positioned relatively: 
to the knife 15 that the latter cuts from the 
jaw end toward the body end for the pur-. 
pose of not distorting the jaws in cutting, 
and also so that the jaws will be in proper: 
relation to the tape when clamped, without 
requiring the blank member to be turned 
around, and without getting out of control. 
Attached, to extensions of slide 16 on each 
side of Imife 15 are spring plates 22 piv- 
oting on 23 constituting a presser foot mech- 
anisin, and acted on by compression springs | 
24. The knife 15 is adjusted laterally by 
set screw 25, Figs. 5 and 11, in desired prox- 
imity to plates 22, see Fig. 6, and retains 
its position relatively to the plates during 
the forward and back movements of the | 
slide 16. The slide 16 has the adjusting ‘ 
screw 26. 

Referring to Figs. 8 and 10, revolving in 
the bracket 28 and table 27 is the column 
29 which carries the forming dies 30. The 
spiral gear 32 on shaft 34, driven by spiral 
gear 31 on shaft 12, acts as a crank plate 
and through the studs 35 and 36 connected 
by turnbuckle 37 reciprocates the rocker 
arm 38. The latter carries pawl 39 which 
acts on the ratchet 40 fastened, by pins 41 
to the column 29. As the spiral gear 32 re- 
volves the pawl 39 catching in the teeth of 
ratchet 40 intermittently revolves the col- 
umn 29 and brings in rotation the forming | 
dies 30 into the positions illustrated in | 


Fig. 5. 

Referring to Figs. 8, 10 and 5, 42 is a 
slide mounted in the table 27 with its front 
end sha to fit into a slot 43 in column 
29. This slide is operated through the le- 
ver 44 mounted pivotally at 45 in bracket 
46 by the single faced cam 47 revolving 
with shaft 48 on one hand and compression 
spring 49 on the other. When one of the 
dies 30 reaches the position as shown in 
Fig. 5, corresponding slot 43 comes into line 
with the tapered end of slide 42, the spring 
49 moves the slide 42 forward into slot 43 
as governed by the cam 47 and thereby 
locks the columin 29 and dies 30 in position. 
‘The lock is released when the cam 47 re- 
volves sufficiently to withdraw the slide 42 
from the slot 43 against the pressure of 
spring 49. The column 29 is held against 
the back stroke of pawl 39, or accidental 
movement by brake 51. A hand wheel 53 
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is provided for turning the column 29 in 
setting or adjusting the dies 30 when the 
machine is not in motion. 

Referring to Figs. 11, 12 and 22, 55 is a 
shaft with a crank 56 which forms a holder 
for the forming punch 54. This shaft rocks 
in bearing 57 and is supported by bearing 58 
and is nlso axially fixed in the latter by col- 
lar 59 and axially adjustable by set screw 60. 
The rocking movement between the upper 
position of punch 54 as shown in Fig. 11, 
and the lower position as shown in Fig. 
91, is imparted by cam 61, through lever 62, 
shaft 63 and coupling 64. When the form- 
ing punch is in its lower position the crank 
56 in the shaft 55, adjusted by the coupling 
screws 65, exerts pressure on the plates 22, 
Figs. 6 and 21, and press the jaws of the 
fastener member firmly into position, and 
prevent distortion while the forming of the 
head is taking place. The punch 54 is 
vertically adjustable by the set screw 66, 
ae 8, 11 and 21. 

eferring to Figs. 8, 11 and 6, while the 
column 29 is in motion and one of the dies 
30 is approaching the position directly oppo- 
site the cutting knife 15 and die 5 shown in 
Fig. 5, the slide 16 starts the forward move- 
ment toward the column 29. The blank 
strip 1 is fed up with its end extending 
above the cutting die 5 by an amount equal- 
ing the periphera] travel of rolls 3 during 
a single movement thereof, or the thickness 
of a fastener member. The cutting knife 
15 on its way forward now shears off the 
projecting end of blank strip 1 against the 
edge of cutting die 5. The plates 22, the 
operating end of which have been lifted by 
the blank strip 1 as it was fed up, are by 
action of the springs 24 holding the end of 
the metal strip to prevent displacement or 
ejection of the fastening member blank at 
the moment the cutting operation is com- 
pleted. Likewise the plates 22 continue to 
hold the blank flat against the top of the cut- 
ting die as it is next fed forward toward the 
column 29 by further movement of cutting 
knife 15. As the column 29 stops, and the 
blank propelled by the cutting knife 15 on 
slide 16 nears the die 30 in the column 29, 
the locking slide 42 enters slot 43, Fig. 12, 
to lock the column and dies 30 in position. 
As the fastening member blank meves into 
the forming die, as illustrated in Fig. 9, 
the forming punch 54, Fig. 11 starts on its 
downward stroke and while the fastening 
member is held in position and confined on 
all sides by the cutting knife 15, plates 22 
and the forming die 30, Figs. 9 and 21, the 
forming of the recess and projection of the 
member is completed, whereupon the cam 
61 releases the pressure on plates 22, simul- 
taneously lifting the punch 54; the locking 
slide 42 withdraws from the slot 43 and slide 
16 draws back the plates 22 and cutting 
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punch 15. The fastener member stays in 
the die 30, which is now free to move with 
the column 29 as it starts its rotary move- 
ment in an anti-clockwise direction as 
viewed in Fig. 8. When the slide 16 reaches 
its extereme outer position with the cutting 
knife 15 returned to initial position, see 
Fig. 6, the rolls 3, Fig. 7, feed the blank 
strip, whereupon the operations are re- 

‘ated. 

The finished fastener members are carried 
in the dies 30 by the revolving column 29, 
and as the die stops diametrically opposite 
to the place where the member was placed 
in the die, the jaws of the member are 
clamped around the corded edge of a braid 
or tape 73 which is fed upward parallel to 
the blank strip 1. The fastener meinber, 
having been attached to tape 73 in the man- 
ner above described, is then lifted out of the 
die by the upward feed of the tape. The 
tape feed is intermittent, so that the tape 
will be stationary during the attaching of 
the fastener member. 

Referring to Figs. 8 and 10, 67 are two 
clamping tools connected with and operated 
through clamps 68, levers 69, which pivot 
on the shaft 70 in brackets 71, and double 
faced cams 72. The latter are keyed to 
shaft 48. These clamping tools press the 
jaws of the fastener member together on 
the corded portion of tape 73 as shown in 
Figs. 18, 14 and 15. As seen in Fig. 15 the 
clamping tools have an overhanging lip 
74 which holds the fastening member down 
in the die while the clamping is accom- 
plished. Fig. 13 shows the beginning of the 
clamping operation, Fig. 14 shows its com- 
pletion. 

Referring to Figs. 13 16 and 17, the tape 
73 with corded edge to which the fastening 
members are clamped runs through a guide 
75 which at the same time serves as a ten- 
sion against the upward vertical feed of the 
tape. This guide 75 is held in a slide 76 
which carries the tape in toward the column 
29 and presses the corded edge in between 
the jaws of the fastening member held ia 
the die 30, Fig. 13, while the clamping tools 
67 press the jaws together and then, as 
soon as the vertical feed has taken place 
and the fastener member thereby lifted 
out of the die 30, withdraws the tape from 
the die into a position shown in Fig. 16 so 
as to clear the way for a free rotation of the 
column 29. The movement of the slide 76 
is governed by the cam 77 on shaft 48, Figs. 
16 and 17, bell crank 78 pivoting on shaft 
79 and the adjustable clamp 80 on slide 76. 

Referring to Figs. 1 and 2, the tape 73 
unwinds from spool 81, passes through the 
guide 82 and the tension guide 75, Fig. 16 
and across the tape roll 83 which, operate 
in a clockwise direction, as viewed in Fig. 
18, controls the vertical movement of the 
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tape 73 in conjunction with the sliding shoe 
84, to control the spacing of the members by 
feeding the tape 73. The tape roll is mount- 
ed on shaft 85, Figs. 18 and 19, which is 
operated by the ratchet 86, paw! 87, bell 
crank 88 and pitman 89, Figs. 1, 2, 17 and 
19, and crankplate 90 keyed onto the end 
of shaft 48, controlling the tape feed for 
regular spacing. 

The shield 91 and the long stroke of pawl 
87 serve as a means of reducing the time of 
the actual tape feed to a small proportion 
of the pawl travel, in other words, shortens 
the tiine of feeding the tape so as to allow 
as much time as possible for other opera- 
tions of the machine. 92 is the support or 
holder of the shield 91 and at the same time 
serves as a brake to hold the feed roll 83 
against accidental rotary movements. 93 is 
a handwheel attached to shaft 85, for ad- 
justment purposes, 

Referring to Figs. 17, 19 and 20, the 
special feed mechanism, located between the 
two housings 94 and 95, is operated by eccen- 
tric 96 on shaft 48, to provide for the extra 
tape feed which produces the blank length 
of tape between two groups of fastener mem- 
bers. 97 is a friction ratchet on shaft 85, 
with two rolls 98 and springs 99, constructed 
like ordinary friction ratchets, so that when 
the encircling ring or bushing 100 is moved 
in a clockwise direction as viewed in Fig. 20, 
the rolls 98 wedge between the spiral sur- 
face of the ratchet and the inner surface of 
the bushing 100, and move the shaft 85 with 
it, whereas if the bushing moves in an anti- 
clockwise direction or the shaft in a clock- 
wise direction, the binding contact between 
the two is released. Thus the shaft travels 
in a clockwise direction during the period 
of regular spacing of members on the tape 
without disturbing the position of the bush- 
ing 100. Keyed to the bushing 100 is a gear 
101 which meshes with the gear 102 and re- 
volving on the stud shaft 103, Figs. 19 and 
20, Fastened to the gear 102 and revolving 
with it on the shaft 103 is the gear 104 which 
is in mesh with gear 105. The latter is idle 
on the bushing 100 and held against axial 
movements by the washer 106. Now if the 
idle gear 105 is moved in a clockwise direc- 
tion, as shown in Fig. 20, the motion is trans- 
mitted through the meshing gears and the 
friction ratchet 97 to the shaft 85 so that the 
tape roll 83 is rotated in the same direction. 
The extent of the movement of the tape roll 
as compared with the movement of the gear 
105 is determined and adjusted by the selec- 
tion of the gear ratio. The idle gear 105 
carries a stop 115 which abuts against the 
adjusting screw 116, and is held in that posi- 
tion by the spring 117. The gear 105 also 
carries the catch 118, threaded into the gear 
and by reason thereof adjustable in an axial 
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direction. The radial position of the catch 
is adjusted by the set screw 116. 

Referring to Figs. 17, 19 and 20, 107 is a 
drum threaded on extension 108 of the hous- 
ing 95. The drum is revolved by the double 
pawl 109 pivoted at 112 on extension 110 
of rocker ring 111, and held in actuating 
position for rotating the drum in either di- 
rection by spring plunger 113. The rocker 
ring ig moved by eccentric 96 through con- 
necting rod 119. Attached to the end of the 
drum 107 is arm 114. As the drum revolves 
clockwise as seen in Fig. 20, it moves toward 
the housing 94, Figs. 17 and 20. The arm 
114 revolves with the drum, and when the 
drum reaches the end of its travel, arm 114 
strikes catch 118, Figs. 17 and 20, and moves 
gear 105 and through the train, friction 
ratchet 97 and tape roll 88. This movement 
of the tape roll is ordinarily limited to one 
step in the rotation of the drum as imparted 
to it through the rocker arm by one revolu- 
tion of the machine, but if the blank space 
of tape between the groups of members 
shoulda not be sufficient, the drum may be 
allowed to move the tape roll a few steps in 
succession. The direction of the movement 
of the drum 107 is governed by the position 
of the spring plunger 113. When the latter 
is positioned in one of the two notches on 
back of the pawl 109 the spring 120 holds 
the plunger there and the pawl 109 in the 
same actuating position revolving the drum 
until the plunger by action on one of the two 
levers 121, Figs. 19 and 20, is forced into 
the other notch and reverses the rotation of 
the drum. The levers 121 are connected to 
the spring barrel 123 through the shaft 122. 
The spring barrel is slidably fitted into and 
guides the plunger 113. 

Referring to Figs. 17 and 19, adjustably 
mounted on the revolving drum 107 are the 
rings 124 and 125 carrying the pins 126 and 
127 respectively. These rings move spirally 
with the drum and the pins 126 and 197 are 
alternately brought against the levers 121, 
and by pressure on one of these levers, the 
spring plunger is moved from one actuating 
position on the back of pawl 109 into the 
other, always alternating so that the drum 
keeps constantly moving back and forth be- 
tween the limits set by the positions of the 
rings 124 and 125. The position of ring 125 
is adjusted so that the pressure of pin 127 
reverses the direction of the drum 107 by 
pressure on the lever 121 at the moment the 
arm 114 has moved the gear 105 and the 
tape roll 83 to effect the blank space of tape 
which determines the end of the fastener 
stringer. The position of the parts of the 
mechanism at this moment is illustrated in 
Fig. 20. The pawl 109 is in position to 
actuate drum 107 in a clockwise direction, 
and arm 114 has just moved gear 105 by 
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pressure on catch 118 as the extension of 
rocker ring 111 made the last trip from its 
Hee position at A to its lower position 
at B. At the same time pin 127 on ring 125 
was moved up to lever 121. As the rocker 
ring now moves upwards towards its posi- 
tion at A drum 107 is held against the at 
stroke of pawl 109, and the pressure on pin 
127, by an internal brake consisting of a 
split collar 128 fastened by pins 129 to the 
housing extension 108 and expanded by 
springs 130, Figs. 18 and 19. When position 
A is reached, the plunger 118 will have been 
forced over into the other notch on paw! 109, 
starting drum 107 back in the anti-clockwise 
direction. 

As soon as the drum starts the back move- 
ment of arm 114, gear 105 is brought back 
to its original position with stop 115 against 
set screw 116 by spring 117. The other 

ears of course move also, but as this is the 

ack stroke of the bushing 100 on the fric- 
tion ratchet 97, shaft 85 is not disturbed by 
this backward movement. The drum keeps 
on travelling anti-clockwise until pin 126 on 
ring 124 again reverses the direction b 
pressing spring plunger 113 back to its posi- 
tion illustrated in Fig. 20. The drum thus 
travels back and forth, and the number of 
stepwise movements between each movement 
of the gear 105 is determined by the position 
of pin 126 on ring 124. In this manner, the 
length of a fastener can be regulated by ex- 
act counting of the fastener members, from 
two or three in a group, to the limit allowed 
by the maximum travel of the drum. 

Referring to Figs. 1 and 2, shafts 12 and 
48 are connected and run at the same speed 
by gears 131 and 132, and the cams, eccen- 
tric, and crank plate on shaft 48 are timed 
so as to perform the clamping of the fas- 
tener members to the tape simultaneously 
with the shearing of wire 1 on the opposite 
side of column 29, and so as to feed the tape 
with the attached fastener member simul- 
taneously with the feed of wire 1. When 
the column comes to rest and is locked by 
slide 42, tape slide 76 carrying guides 75 
moves the tape towards the formed member 
located in the die 30 in line with the direc- 
tion of the slide movement. The clamping 
tools 67 on each side of the member are set 
in motion, and when the corded edge of the 
tape is pressed in between the jaws of the 
member the clamping tools close in and com- 
plete the ela | operation. Immediately 
the clamping tools commence to withdraw 
and as soon as the fastener member will 
clear the overhanging lip 74 of the with- 
drawing tools, pawl 87 acts on ratchet 86 to 
feed the tape upward and lift the attached 
fastening member out of die 30. At the end 
of the latter operation, the outward move- 
ment of slide 6 takes place. The column 


is released and moved another step which 
brings a new member in the succeeding die 
and the operations are repeated. 

The machine is driven by pulleys 133, 
Figs. 1 and 2, and stopped mh started by 
belt shifter 134. 135 is a wheel for turning 
the machine by hand. Box 136 receives the 
tape as it is fed out of the machine with 
fastener members attached. 

By the elimination of scrap, 50% of the 
material required by former machines is 
saved, and by better distribution of metal 
in the sheared blanks, 25% more is saved, 
in making fasteners of equal strength, this 
latter saving being largely in the thinner 
jaws permitted by shearing as compared 
with punching. Also there is a large saving 
In maintenance, owing to the omission of 
blanking out punches, and less wear and tear 
on the shearing knife. 

It will thus be seen that this machine will 
shear blanks of substantially finished cross 
sectional shape from a strip or metal wire 
of predetermined cross section without any 
waste or scrap and also perfectly form the 
recess and projection, as the positive support 
on all sides during the punching or form- 
ing will prevent any distortion. The ma- 
chine by means of the rotatable die column 
cooperating with setting punches and an ac- 
curately controlled and synchronized ta 
feed will set the blanks upon a carrier in 
such a manner that the blanks are in accu- 
rately spaced groups of blanks and which are 
of predetermined number of blanks in each 
group. 

The shape of the member is governed by 
the cross sectional shape of the metal strip 
and hence the machine is adapted to make 
members of different shape and for different 
purposes than the fasteners herein indicated 
and I do not desire to be limited in this re- 
spect. Certain mechanisms might be omit- 
ted, such as the forming punch, in the man- 
ufacture of other forms of fasteners or the 
carrier and feeding device. 

Having now set forth the object and na- 
ture of hea and various arrange- 
ments embodying the principles thereof, 
what I claim as new and useful and of my 
own invention, and desire to secure by Let- 
ters Patent is: : 

1. The combination with means for sever- 
ing a blank member from the end of a strip, 
of means for affixing said member to a tape. 

2. ‘The combination with means for sever- 
ing a blank member from the end of a strip, 
of means for shaping the blank, and means 
for feeding out said member from said shap- 
ing means. 

3. The combination with means for sever- 
ing a blank member from the end of a strip, 
of means for feeding the member to a die, 
means for shaping the member, and means 
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for feeding out said member from said shap- 
ing means. , 

4. The combination with means for feed- 
ing a blank strip, of means for severing a 
blank member from the end of said strip, 
means for shaping the member and means 
for feeding out said member from said 
shaping means. 

5. In a machine for making fasteners, the 
combination with means for severing succes- 
sive lengths from a wire, of means for de- 
forming each severed length to pre in- 
terlocking surfaces, and means for bending 
and clamping said. severed length upon a 
tape. 

6. The combination with 
means for feeding a blank strip, of a recip- 
rocating knife for slicing blank members 
from the end of said strip and holding the 
cut blanks while feeding them to a die, 
means for forming said member in the die, 
and means for feedinte out the formed mem- 
ber from said die. 

7. The combination with means for feed- 
ing a blank strip, of means for severing a 


intermittent 


blank from the end of said strip and hold-. 


ing said blank to prevent distortion while it 
is being shaped, means for shaping said 
blank, and means for feeding out and setting 
the formed member on a carrier element. 

8. The combination with means for feed- 
ing a strip of predetermined cross sectional 
shape, of means for slicing a blank member 
from the end of said strip and holding it to 
prevent distortion while being formed, 
means for forming said member, means for 
setting said member on a carrier element and 
means for feeding the carrier element and 
attached member away. 

9. The combination with intermittent 
strip feeding means, of means for severing 
an entire cross sectional part of the strip, 
forming means for the severed pieces, and 
means foe holding the severed pieces against 
spreading while being formed. 

10. The combination with intermittent 
strip feeding means, of a knife for severing 
a blank jaw member from the end of the 
strip, means for feeding forward said jaw 
member, means for forming a recess in said 
member, and means for feeding the said 
member out of the machine. 

11. The combination with intermittent 
strip feeding means, of a knife for slicing off 
a blank jaw member from the strip, means 
for feeding forward said jaw member, means 


for sabe a eae lotion on said member, 
and means for feeding the said member out 
of the machine. 


_ 12. The combination with means for slic- 
ing a blank fastener member from a strip, 
said strip having its cross section predeter- 
mined to provide a pair of separated jaws 
on the fastener member, of means for feed- 
ing a carrier element between said jaws, and 
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means for pressing the jaws together on said 
element. 

13. A machine for forming jaw shaped 
interlocking fastener members, comprising 
in combination means for intermittently 
feeding a grooved wire, a knife for severing 
successive blanks from ‘said wire and for 

uiding a severed blank to a forming die, a 
orming die, and a punch to deform Als ma- 
terial of said severed blank at the vertex of 
its groove to form opposite interlocking sur- 
aces. 

14. The combination with means for slic- 
ing a member from a strip, said strip having 
its cross section predetermined to provide a 

air of separated jaws on the member, means 

or inserting the edge of a tape between said 
jaws, and means for pressing the jaws to- 
gether on the tape. j 

15. The combination with means for feed- 
ing a strip of Y cross section, of means for 
slicing a blank therefrom having jaws and a 
body, means for feeding the blank into a 
die, means for forming the body with a 
recess on one side and a head on the other, 
means for feeding a ied between the jaws, 
and means for setting the jaws on the tape. 

16. The combination with means for feed- 
ing a strip of predetermined cross section, 
means for slicing off members having jaws, 
means for feeding a continous tape between 
said jaws, means for pressing said jaw mem- 
bers on said tape, and means for varying 
the feed of said continuous tape to vary the 
spacing of said members. 

17. The combination with means for feed- 
ing a metal strip of irregular cross sectional 
shape, of means for slicing from said strip 
an element having separated jaws at its 
forward end, means for attaching said jaws 
to a carrier. 

18. The combination with means for 
severing members from the end of a metal 
strip of predetermined cross sectional shape, 
of means for affixing said members to a strip 
in accurate spaced relationship. 

19. The combination with means for 

slicing members from a metal wire of irreg- 
ular cross section, of means for affixing said 
members to a strip in accurate spaced 
relationship, and means for varying the 
spacing to form groups of members of a 
predetermined number. 
_ 20. The combination with means for feed- 
ing a strip a predetermined amount, of 
means for severing a blank member from the 
end of said strip, means for shaping the 
member, and means for feeding out said 
member from said shaping means. 

21. The combination with means for slic- 
ing a member of any predetermined thick- 
ness from a strip, of means for shaping the 
member and means for feeding out said 
member from said shaping means. 

22. The combination of a cutting die hav- 
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ing an orifice, means for feeding a wire hav- 
ing an indented cross section through said 
orifice, the latter being shaped to accommo- 
date said wire, a knife having a cutting ed 
shaped to engage the indeutation of said 
wire, means for reciprocating said knife 
across the face of said cutting die to cut off 
successive lengths from said wire, and means 
for attaching said lengths to a tape. 

23. The combination of a cutting die hav- 
ing an orifice, means for intermittently feed- 
ing a wire having an indented cross sec- 
tion through said orifice in predetermined 
lengths, a knife having a cutting edge shaped 
to engage the indentation of said wire, means 
for reciprocating said knife across the face 
of said cutting die to slice each length of 
wire fed through the orifice to form a blank 
fastener member, means for shaping said 
member, and means for holding said mem- 
ber with its indented portion against the 
corresponding portion of the knife edge to 
prevent distortion while shaping. 

24. The combination with means for feed- 
ing a strip, means for severing a member 
from the end of the strip, means for holding 
the member against said severing means to 
permit the member to be fed forward thereby, 
means for shaping said member, and means 
for feeding out said member from said shap- 
ing means. 

25. The combination with means for feed- 
ing a strip, of means for severing a section 
from Anh strip to form a blank fastener 
member, a rotatable column, a die mounted 
on said column, a punch, means for actuat- 
ing said punch to engage said die, spring 
plates cooperating with said severing means 
to feed said member to said die and to hold 
said member in the die during the actua- 
tion of the punch, means for setting the 
member on a tape, means for rotating the 
column to feed the member from said punch 
to said setting means, and means for feeding 
the tape. 

26. The combination with means for feed- 
ing a strip, of means for severing a section 
from said strip to form a blank fastener 
member, a rotatable column, a die mounted 
on said column, a punch, means for actuat- 
ing said punch to engage said die, spring 
plates cooperating with said severing means 
to feed said member to said die and to hold 
said member therein during the actuation of 
said punch, means for locking said column 
during the actuation of the punch, means 
for setting the member on a tape, means for 
unlocking and rotating the column to feed 
the fastener member from the punch to the 


setting means, and means for feeding the 
tape. 
27. The combination with means for 


feeaing a strip of predetermined cross sec- 
tion, means for severing a member from 
said strip, a punch and die for forming said 


WA 


member, spring plates cooperating with said 
severing means and said die to hold said 
member during the forming to prevent dis- 
tortion, and means for feeding out said 
member from said die. 

28. The combination with means for sev- 
orn a member from a metal strip of ir- 
regular cross section, means for shaping the 
member, tape feeding means, means for set- 


ting said member on said tape and means 7 


to vary the tape feed to vary the spacing of 
the members on said tape. 

29. The combination with means for sev- 
ering a member from a metal wire of pre- 
determined cross sectional shape, means for 
clamping said member to a tape, the said 
clamping means having overhanging lips to 
hold said member during the clamping. 

30. In a machine for making fasteners, a 
revoluble column having a plurality of dies, 
means for feeding blanks to said dies, means 
for forming the blanks, and means for at- 
taching the formed blanks to a carrier. 

31. The combination with means for sev- 
ering blanks from the end of the wire, of 1 
revoluble column having a plurality of dies, 
means for feeding blank: to said dies, 
means for forming the blanks and means 
for attaching the formed blanks to a carrier. 

32. A machine for making jaw fastener 
members comprising in combination a mov- 
able die in which said members are adapted 
to be deformed to provide an interlocking 
surface, means for intermittently feeding the 
members to said die, and means for moving 
said die after the formation of said inter- 
locking surface for affixing the members to 
a tape. 

33. The combination of a rotatable 
column having a plurality of dies, means 
for feeding blanks to the dies, means for 
forming the blanks in the dies, means for 
feeding a tape, means for attaching the 
formed blanks to said tape, means for inter- 
mittently rotating the column to bring the 
formed blanks into position for so attach- 
ing, and means for holding the tape away 
from the column during the rotation of the 
latter. 

34. The method of making fastener mem- 
bers which comprises forming a strip of 
predetermined cross section, slicing blank 
members from the end thereof, forming said 
members to provide interlocking surfaces, 
and setting said formed members on a car- 
rier by distortion. 

35. The method of making fastener mem- 
bers which comprises forming a strip of 
predetermined cross section, slicing blank 
members from the end thereof, forming in- 
terlocking surfaces on each blank member, 
and compressing said members on a carrier 
independently of said interlocking surface. 

36. The method of making fastener mem- 
bers ‘which comprises forming a strip hav- 
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ing an indented cross section, slicing the 
blank fastener members from the end of the 
strip, forming the vertices of said members 
into socket and head portions, and clamping 
said formed members upon a carrier inserted 
in the indentations. 

37. The method of making fastener mem- 
bers which comprises forming a channelled 
strip, slicing blank members from the end 
of the strip having jaws formed by the 
channel sides, and clamping said jaws upon 
a tape inserted therebetween. 

38. The method of making jaw member 
interlocking fasteners, which comprises sev- 
ering a strip from the end of a wire and 
simultaneously feeding the strip toward a 
die, deforming said strip to provide an in- 
terlocking surface and moving the deformed 
strip to a carrier. 

39. The method of making fastener mem- 
ber blanks, which comprises slicing such 
members successively from a_ preformed 
strip of cross section approximating the out- 
line of the blank member. 

40. The method of making fastener mem- 
bers which comprises slicing blank members 
from a preformed strip of generally Y-cross 
section, the blanks each havi.g a base and 
a pair of arms, said arms and base being ar- 
ranged in accordance with the Y-cross sec- 
tion of the strip, forming a socket and a 
head in the base portion of each blank, and 
compressing the arms of the member on a 
carrier. 

41. In a machine for making interlocking 
fastener jaw members, the combination with 
means for severing successive blanks from 
the end of a wire, of a movable die, means 
for moving a severed strip onto said die, 
punching means adapted to cooperate with 
said die to form an interlocking surface on 
said strip intermediate the material of the 
jaw portions, and means for adjusting the 
alignment between the die, punching means, 
and strip moving means. 

42. In a machine for making interlocking 
fastener jaw members, the combination with 
means for severing successive strips from 
the end of a wire, of a movable die, means 
for moving a severed strip onto said die, 
punching means adapted to cooperate with 
said die to form an interlocking surface on 


- said strip intermediate the material of the 


jaw portions, and means for locking the die 
In position for punching. 

43. In combination with means for inter- 
mittently feeding a tape in the direction of 
its length, means for clamping a fastener 
member on said tape during each pause in 
the feed thereof, means for feeding fastener 
members to said clamping means, and means 
for effecting a transverse movement of said 
tape during each actuation of said fastener 
feeding means to clear the latter. 

44. In a fastener attaching machine, a 
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tension device for holding a tape, means for 
intermittently feeding a tape lengthwise 
through said tension device, means for 
clamping a jaw shaped fastener member 
upon the tape during each pause in the 
movement thereof, means for feeding fast- 
ener members to said clamping means, and 
means for reciprocating said tension -device 
during each pause in the feed of said tape to 
effect clearance between the tape and the 
fastener feeding means. 

45. In a fastener attaching machine, a 
tape control, comprising a tension device, 
means for intermittently feeding a tape 
through said tension device, automatic 
means for gen aay said tension device 
during each pause in the feed of said tape, 
and means for affixing the fastener to the 
tape. 

46. In a machine for forming blanks, a 
rotatable column having a plurality of dies, 
means for feeding the blanks to said dies, 
means for forming the blanks in the dies, 
means for attaching the formed blanks to a 
carrier, and means for rotating the column 
to bring the blanks into position for so at- 
taching. 

47. The combination with means for cut- 
ting blanks, of a rotatable column having a 
plurality of dies, means for feeding the 
blanks to said dies, means for forming the 
blanks in the dies, means for attaching the 
formed blanks to a carrier, and means for 
rotating the column to bring the blanks into 
position for so attaching. 

48. The combination with means for slic- 
ing blanks from a strip having its cross sec- 
tion predetermined to give a desired outline 
to the blanks, of a rotatable column having 
a plurality of dies, means for feeding the 
blanks to said dies, means for forming the 
blanks in the dies, means for attaching the 
formed blanks to a carrier, and means for 
rotating the column to bring the blanks into 
position for so attaching. 

49. The combination with means for in- 
termittently feeding a strip having a pre- 
formed uniform cross section, of means for 
slicing successive blank members therefrom 
having the outline of said cross section, and 
including compressible jaw members, means 
for feeding a carrier element and the blank 
member jaws together, and means for com- 
pressing the jaws on the carrier element. 

50. The combination with means for in- 
termittently feeding a strip having a pre- 
formed uniform cross section, of means for 
severing successive blank members there- 
from having the outline of said cross sec- 
tion, and means for forming the blank mem- 
bers to a predetermined shape within said 
outline. 

51. The combination with means for in- 
termittently feeding a strip having a pre- 
formed uniform cross section, of means for 
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severing successive blank members there- 
from having the outline of said cross sec- 
tion, means for forming the blank members 
to a predetermined shape, means for attach- 
ing the formed members to a carrier, means 
for feeding the sheared members from said 
shearing means to said forming means and 
thence to said attaching means, and means 
for feeding the carrier. 

52. The combination with means for in- 
termittently feeding a strip, of means for 
severing successive members therefrom, each 
of said members having the same outline as 
the cross section of the strip, means for at- 
taching the severed members to a carrier, 
means for feeding the severed members from 
suid severing means to said attaching means, 
nnd means for feeding the carrier. 

43, \ machine for forming jaw members 
cemprising in combination means for inter- 
mittently feeding a grooved wire, a form- 
ing die. a knife for severing successive strips 
from suid wire and for guiding a severed 
strip to suid die, means adapted for coopera- 
tion with said die to deform the material at 
the vertex of the jaw portions to form an 
interlocking surface, means for withdraw- 
ing the knife and inserting a tape between 
the jaw portions of said severed strip while 
in said die, and means for closing the jaw 
portions on said tape. : 

54. In a machine for forming jaw fas- 
tener members, the combination with means 
including a die for deforming a blank mem- 
ber intermediate the material forming: its 
jaw portions to provide pone interlock- 
ing surfaces, of means for laterally moving 
a tape in between said jaw portions for af- 
taching the member to the tape, and for lon- 
gitudinally moving the tape to remove said 
member from the die. 

55. The combination with means for feed- 
ing a strip of predetermined cross sectional 
shape, of means having an edge complemen- 
tary to the adjacent side of said strip for 
slicing from said strip successive flat mem- 
bers havine the outline of said cross sec- 
tion, means for forming interlocking sur- 
faces on the successive members while en- 
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gaged with said slicing means, and means 
for holding said members during forming to 
prevent distortion. 

56. In a machine for forming jaw fas- 
tener members, the combinution with means 
for cutting a strip adapted to form such 
member, of a die adiped to deform a por- 
tion of said strip and produce an interlock- 
ing surface thereon, said cutting means be- 
ing adapted to guide said strip to the die 
and assist in holding said strip on the die 
during its deformation. 

57. Ina machine for forming the connect- 
ing members having jaw portions of a slide 
fastener, the combination with means for 
severing blank members from the end of a 
wire, of means for changing the cross section 
of said members at one portion to provide 
interlocking parts and means for bending 
and clamping said members to a tape. 

58. In a machine for forming jaw mem- 
bers, the combination with an intermittent 
wire feeding means, of a knife adapted to 
sever successive strips from the end of a 
wire, yleldable means for cooperation with 
the side of said strip opposite its severed 
surface during and after said strip is sev- 
ered, a die in which the material of said 
strip intermediate its jaw forming portions 
is adapted to be deformed to provide an in- 
terlocking surface and means for clampin 
said yieldable means to assist in holding sai 
strip in said die, 

59. In a machine for making interlockin 
jaw fastener members, the combination wit 


‘an intermittent wire feeding means, of a 


knife adapted to sever successive strips from 
the end of a wire, a die in which a severed 
strip is adapted to be deformed interme- 
diate the material of its jaw portions to pro- 
vide an interlocking surface, and means for 
ee said severed strip to the die and for 

olding the same in position on the die, said 
last mentioned means including the afore- 
mentioned knife. 

Signed at New York ay in the county of 
New York and State of New York, this 7th 
day of July A. D. 1919. 

GIDEON SUNDBACK. 
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Patent dated September 4, 1923. 
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DISCLAIMER 
1,467 ,015.—Gideon Sundback, Meadville, Pa. Murtraop anp Macuine ror MakinG 


FastENERS. Patent dated September 4, 1923. Disclaimer filed March 7,. 


1934, by the assignee, Hookless Fastener Company. 

Hereby enters this diselaimer to that part of said specification which is in the 
following words, to wit: 

“The shape of the member is governed by the cross sectional shape of the metal 
strip and hence the machine is adapted to make members of different shape and for 
different purposes than the fasteners herein indicated and I do not desire to be limited 
in this respect. Certain mechanisms might be omitted, such as the forming punch, 
in the manufacture of other forms of fasteners or the carrier and feeding device.” 

[Page 5, lines 101 to 110 inclusive.] 

_ And your petitioner further disclaims from the scope of each of claims 1 to 33, 
fixclusive, and 41 to 59, inclusive, any combination or any machine, and from the 
scope of each of claims 34 to 40, inclusive, any method of making, except one for form- 
ing and affixing to a tape carrier slide fastener members such as are described in the 
sentence beginning in line 24, of page 1 of the specification and reading as follows: 

‘The fastener member blanks consists of a body carrying separated jaws, and 
provided with a recess on one side and a head on’the other, these respective recesses 
and heads being arranged on a pair of tape stringers so as to alternately interlock 
through a slider mounted on both stringers.” 

[Official Gazette March 27, 1934.) 
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This invention relates to slide fasteners, and 
more particularly to the manufacture of the in- 
terlocking elements thereof. 

The ordinary methods of manufacturing stand- 
ard slide fastener elements involve a certain 
amount of scrap or waste material due to the 
irregular configuration of the elements when in 
open-jawed condition. This scrap or waste, while 
apparently small and negligible when dealing 
with a few elements, becomes very important 
when the slide fasteners are manufactured in vast 
amounts under high speed quantity production 
methods. 

The primary object of my invention is to gen- 
erally improve the manufacture of standard slide 
fastener elements, particularly with a view to 
increasing the efficiency and economy of manu- 
facture. By standard elements I mean the most 
common type in which the Jaws have substan- 
tially parallel outer edges, with substantially 
square ends for cooperation with the flanges of 
the slider. A more specific object is to manufac- 
ture such standard slide fastener elements with- 
out scrap or waste while making and handling 
the same in a connected series or continuous wire 
of embryo elements. A still more particularized 
object is to make the invention applicable to raw 
stock of the most conventional and inexpensive 
character, as for example, a simple round wire 
of uniform diameter, or a simple flat sheet of 
uniform thickness. Still another object of my 
invention is to apply the improvement features 
thereof to the process disclosed and claimed in a 
co-pending application Serial No. 215,180 filed by 
George Wintritz on June 22, 1938, which process 
is a most efficient, advantageous and desirable 
one, despite the single disadvantage that it does 
involve the production of some scrap or waste 
between the elements, and that disadvantage is 
eliminated in accordance with the present inven- 
tion. 

To the accomplishment of the foregoing and 
other more detailed objects which will herein- 
after appear, my invention consists in the method 
steps and the product produced thereby, and 
their relation one to the other, as herelnafter are 
more particularly described in the specification 
and sought to be defined in the claims. The 
specification is accompanied by drawings in 
which: 

Fig. 1 is a plan view of a short section of wire 
showing the manner in which a round wire is 
formed into a connected series of embryo slide 
fastener elements; 


Pig. 2 is a section taken in elevation in the 
plane of the line 2—2 of Fig. 1; 

Fig. 3 is a transverse section taken in the plane 
of the line 3—3 of Fig. 2: 

Fig. 4 is a plan view of a single finished ele- 
ment made in accordance with my invention; 

Fig. 5 is a similar view showing the element 
clamped to a tape or stringer; 

Fig. 6 schematically illustrates the productlon 
of the wire by a rolling process; 

Fig. 7 schematically illustrates the utilization 
of the rolled wire for application of the eic nents 
to a tape or stringer as the elements are severed 
from the wire; 

Fig. 8 is a plan view schematically illustrating 
the punch arrangement for separating the end- 
most element from the wire; 

Fig. 9 illustrates the same in side elevation: 

Fig. 10 1s a plan view showing the manner in 
which strips of embryo slide fastener elements 
may be severed from a sheet of material without 
scrap or waste; 

Fig. 11 iWlustrates an alternative method for 
forming the desired strip by rolling the same, the 
edges of a flat wire being rolled to the desired 
notched or serrated condition; 

Fig. 12 is a section through the wire taken on 
the plane of the line !2—12 of Fig. 11; 

Fig. 13 schematically illustrates the formation 
of the desired interlocking means or projection 
and recess on the heads of the elements when 
working in accordance with the processes of Fig. 
10 or Fig. 11; and 

Fig. 14 schematically illustrates the severance 
of the finished elements from the strip. 

Referring to the drawings, and more particular- 
ly to Figs. 1 and 2, I there show a step product 
obtained when practicing the invention in pre- 
ferred manner. This step product is an integral 
strip of embryo fastener elements each having 
embryo spread jaws !2 and an embryo head gen- 
erally designated i0. The embryo head is pro- 
vided with interlocking means, and in the present 
case, the interlocking means is of conventional 
type, there being a projection 14 on one side of 
the embryo head and a recess I6 on the opposite 
side of the embryo head. It will be noticed on 
inspection of the drawings that the embryo head 
of each embryo element is located within and 
generally conforms to the embryo Jaws of the 
next embryo element, the embryo head (0 sub- 
stantially filling the space between the spread 
embryo Jaws i2. From another and perhaps more 
accurate viewpoint, it may be said that the em- 
bryo Jaws 12 are so widely spaced and spread and 
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so shaped, as to form a space therebetween large 
enough to receive the embryo head 10. 

The shape of the exterior of the Jaws also de- 
serves consideration. In Fig. 4 I show the indi- 
vidual element as severed from the continuous 
strip of embryo elements. This element is ap- 
plied to a tape as shown in Fig. 5, and it will be 
noted that when the jaws (2 are changed from 
the spread position of Fig. 4 to the closed posi- 
tion of Fig. 5, the outer edges (8 change from 
sharply divergent position to parallel position and 
preferably are spaced apart an amount substan- 
tlaliy equal to the width of the head (0. The ends 
{1 of the jaws are preferably disposed substan- 
tially perpendicular to the outer edges 18 so that 
when the jaws are closed the ends form a surface 
which is substantially perpendicular to the tape, 
as is shown in Fig. 5. The ends are of such di- 
mension that when closed against the tape the 
sides of the jaws are brought into substantially 
parallel relation while the ends form substan- 
tially perpendicular shoulders for best coopera- 
tion with the flanges of a slider. In other words, 
the element when completed and fastened to the 
tape does not differ noticeably in appearance 
from elements made by the more conventional 
wasteful methods, except perhaps for the shape 
of the opening between the Jaws which receives 
the beaded edge of the tape. In respect to the 
inside of the jaws, attention may be directed to 
the short inner walls 19 which preferably extend 
generally parallel to the outer walls 18 and gen- 
erally perpendicular to the end walls §7. With 
such an arrangement, the inside wails (9 bear 
directly against the tape when the jaws are 
closed, as shown in Fig. 5, thus providing a sub- 
stantial bearing surface to prevent penetration 
of the tape. The tape may be constructed In ac- 
cordance with known methods, that here illus- 
trated comprising a woven tape 20 having cords 
22 sewed on opposite sides of one edge of the 
tape as by means of stitching 24. 

The desired shaping of the Jaws {2 causes the 
wire or strip of embryo elements to have notched 
or serrated edges, as is clearly evident from in- 
spection of Fig. 1. As will be developed later, 
this edge formation may be obtained in a num- 
ber of ways, but I prefer to obtain the same by 
pressing and deforming simple round wire stock 
as illustrated at 26 in Figs. 1 and 2. The de- 
formation of the wire to change it from round 
to the desired form is preferably done by a rolling 
process disclosed and ciaimed in the aforesaid 
co-pending application Serial Number 215,180 
filed by George Wintritz on June 22, 1938. The 
arrangement is schematically iliustrated in Fig. 
6, in which the round wire stock 36 is fed from 
a large supply reel 30 to small diameter pressure 
rolls 32. Wire Straightening and guiding de- 
vices are schematically represented at 34 and 36. 
The rolled wire is wound up on a take-up reel 38. 
The pressure rolls 32 are matingly recessed and 
so shaped that in a single rolling operation, the 
round wire is changed to form the desired pro- 
jections 14, recesses 16 and Jaws 42. The wire ts 
given the desired serrated or notched edge. The 
embryo heads {0 of the embryo elements may, if 
desired, be outlined by a trough-like depression 
or groove 40 (see Figs. 1, 2 and 3), but this is 
not essential. The object of this groove is to 
help properly finish the shaping of the heads of 
the elements to desired configuration, and also 
to facilitate severing of the elements. The lines 
of severance are indicated in Figs. 1, 2 and 3 
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by dot-and-dash lines, and It will be noted that 
the trough 40 is preferably horizontal at the» 
point of severance, this being a desirable condi- 
tion for best cooperation with the punch sub- 
sequently functioning to sever the individual 
elements from the wire. 

In the drawings it will be seen that the suc- 
cessive notches or serrations at the side edges of 
the wire are closely adjacent one another, and 
that the successive interlocking means or pro- 
jections and recesses are closely adjacent one 
another, the spacing therebetween being only a 
fraction of the length of the elements. 

As is explained in the co-pending application 
Serial Number 215,180 previously referred to, the 
embryo elements are preferably fed Jaw first 
toward the tape, and are severed from the wire 
at or about the same time that they are secured 
to the tape. For this reason, the wire is rolled 
in such direction as to point the embryo elements 
head first, as is clearly shown in Figs. 1, 2 and 6, 
It necessarily follows that when the wire is drawn 
from ree] 38, the embryo elements point jaw first. 
The apparatus for mounting the elements on the™ 
tape forms no part of the present invention, and 
need not be described in detail. It is schemati- 
cally illustrated in Fig. 7, in which the wire 42. 
is fed jaw first from reel 38 to a mounting ma-- 
chine generally designated 44 wherein the ele- 
ments are successively secured to an intermit- 
tently vertically moving tape, the finished tape 


carrying the fastener elements being indicated ij 


as leaving the machine at 46. 

The machine is described in application Serial | 
Number 215,180 previously referred to, but one: 
change may be indicated. As described in said | 
application, there is a web of waste or scrap! 
material between the embryo elements, and the 
severing punch punches this material away from 
between the elements. No relative vertical dis- 
placement of the wire and element is needed. In 
the present arrangement, there is nv» waste or 
scrap material between the successive embryo) 
elements, the severing operation being a shear- 
ing operation, and I therefore provide relative 
movement of the wire and the endmost element 
being severed therefrom. For convenience in at- 
taching the endmost element to the tape, I prefer 
to move the wire rather than the element. Re- 
ferring to Figs. 8 and 9, the endmost element 48 
is shown adjacent the tape 50, said element being 
severed from the wire by a punch 52 which op- © 
erates on the wire and cuts around the element. 
The element 48 rests upon and is held in position 
by a stationary support 54 whereas the wire 
42 is depressed by punch 52, the movement of 
wire 42 being accommodated by a yieldable sup- 
port or “spring pad” 56. The punch 52 is cut 
away at 53 for clearance. The clamping jaws 
are not shown, but are generaily like those in 
application Serial No. 215,180 above referred to. 
They follow the punch 52 on each side of tape 
60, and operate directly over the die 54 on which 
the endmost element rests. 

I have so far described the invention in 
preferred form in accordance with which the 
embryo elements are rolled from a round wire. 
It is also possible, however, to utilize the main 
features of the invention while starting with 
other types of stock. For example, in Fig. 10 I 
show the manner in which strips of embryo ele- 
ments may be formed from a large sheet 60. 
Strips 62 having the desired serrated or notched 
edges 64 are struck successively from the edge 
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of the sheet by a sultable die working in a large 

press. The sheet 66 ts, of course, intermittently 

advanced in the direction of the arrow 66. 

It is important to observe that the successive 
strips 62, 68, 10, may themselves be struck 
from the sheet without scrap or waste metal, for 
the serrated edges of the successive strips mate 
with one another. If the notches or points of 
the successive strips are made symmetrical, the 
:0 strips may be considered to face all in the same 

direction, but this is not at all necessary, and 
the notches may be made unsymmetrical in 
order to give the spread embryo jaws the most 
desirable outline. The only difference in such 

15 case is that alternate strips may be considered 
as facing in opposite directions. Thus, in strips 
62 and 10 the embryo heads point toward the 
left, while in strip 6@ the embryo heads point 
toward the right. 

20 This result may be obtained while using a 
single punch or die having the outline of the 
strip 68, the sheet 68 then being advanced the 
distance of two strips for each operation of the 
press. Strip 68 {s then formed directly beneath 

°5 the punch and strip 62 is formed beyond the 
punch, two strips being cut for each operation 
of the punch. 

Still another manner in which strips having 
the desired serrated edge may be formed, is ll- 

30 lustrated in Fig. 11. In this case I begin with a 
wire of preferably rectangular cross-section, as 
shown in Fig. 12. The wire is run between pres- 
sure rolis 12 which function to indent or serrate 
the edges of the strip. The rolls have flanges 73 

35 at each side to prevent spreading of the ma- 
terial sideways while the edges are being com- 
pressed by the rolls. A continuous strip of great 
length may be formed, the strip being reeled, if 
desired. 

40 The strips of Figs. 10 and 11 may be provided 
with the desired projections and recesses, and 
may be severed into individual elements, {n ac- 
cordance with known methods unnecessary to 
outiine here in detail. The formation of the 

45 head and recess is schematically illustrated in 
Fig. 13, in which the strip 14 is fed over spring 
pads 16. A press-operated punch 78 moves the 
strip 14 downwardly agajnst the cooperating sta- 
tionary die 86. The strip is, of course, intermit- 

50 tently fed longitudinally between successive op- 
erations of the punch 78. This feed is facili- 
tated by the notching or serration of the strip 
which provides excellent surfaces against which 
the appropriate feed and positioning dogs may 

55 operate. 4 

The severance of the wire into individual ele- 
ments is schematically illustrated in Fig, 14, in 
which it will be seen that a punch 88 cuts the 
strip 66 free from the endmost element 84. The 

gq Punch works against a spring pad 88, and Is cut 
away for clearance at 92. The shearing action is 
against stationary die @8. The end element 86 is 
held by a spring pressed plunger 82 which recip- 
rocates with the punch 88, in known fashion. 

G5 It is a simple matter to sever the elements from 
the strip when dealing with loose elements which 
are to be subsequently tumbled, hoppered, and 
soon. If the elements are to be secured directly 
to the tape as they are severed from the strip, 

79 the separation may be performed as was ex- 
plained in connection with Figs. 8 and 9. 

It will be understood by those skilled in the 
art that the operations of Figs. 13 and 14 need 
not be performed in separate machines, and in 

75 fact, the punches 78 and 88 may be mounted 


wa 


directly on a single press for simultaneous move- 
ment. 

It will also be understood that it is not neces- 
sary within the scope of the present invention to 
form the heads after forming the serrated strips. 
It is possible for example, when cutting strips 
from a sheet as shown in Fig. 10, to form the 
heads and recesses in the sheet as the sheet is 
fed through the press, so that the strips cut 
from the sheet are characterized not only by 
the serrated edges, but also by heads and re- 
cesses. In such case the only operation needed 
to complete the elements is to sever the strip 
into individual elements, this being done all 
without scrap or waste, as has been previously 
described. 


It is believed that the invention as well as the. 


many advantages thereof, will be fwly understood 
from the foregoing description. The elements 
are formed without. substantial scrap or waste 
material, while starting with raw stock in com- 
mon, inexpensive form, and while forming the 
embryo elements in a continuous strip or wire. 

It will be apparent that while I have shown 
and described my invention in preferred forms, 
many changes and modifications may be made 
without departing from the spirit of the inven- 
tion defined in the following claims. 

I claim: 

1. A step product used in the manufacture of 
slide fastener elements, sald step product com- 
prising a single integral strip of embryo fastener 
elements each having embryo spread jaws, the 
head of one element being located between the 
embryo spread jaws of the next element, said 
head filling the space between said embryo spread 
jaws, the exterlor edges of the strip being 
notched or serrated to conform to the outer 
ends of the embryo spread jaws, whereby the 
elements may be formed from the strip without 
substantial waste or scrap material. 

2. A step product used in the manufacture of 
slide fastener elements, said step product com- 
prising a flattened strip of metal having closely 
spaced interlocking means at the top and bot- 
tom, the exterior edges of the strip having closely 
spaced notches or serrations to conform to the 
outer ends of embryo spread jaws, said spacing 
being only a fraction of the length of the ele- 
ments, the strip providing metal for a series of 
embryo fastener elements with the embryo head of 
one embryo element nested within and filling the 
space between the embyro spread jaws of the 
next embryo element, whereby the elements may 
be formed from the strip without substantial 
waste or scrap material. 

3. An interlockable element for a slide fas- 
tener, said element comprising a head and spread 
jaws connected thereto, the configuration of said 
head when viewed in plan being such as to con- 
form to and fit fully within the space between 
the jaws, said jaws having diverging outer sides 
adapted to be brought into substantially parallel 
relation when the jaws are closed. 

4, An interlockable element for a slide fas- 
tener, said element comprising a head and spread 
jaws connected thereto, said head being formed 
on opposite sides with a projection and a recess, 
the configuration of said head when viewed in 
plan being such as to conform to and fit fully 
within the space between the jaws, said jaws 
having diverging outer sides adapted to be 
brought into substantially parallel relation when 
the Jaws are closed, and having converging ends 
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which are substantially perpendicular to the 
sides. 

5. An Interlockable element for a slide fastener, 
said element comprising a head and spread jaws 
connected thereto, sald head belng formed with 
interlocking means, and sald jaws being so 
widely spaced and spread and so shaped as to 
form a space therebetween large enough and so 
shaped that the materlal removed from between 
said jaws will itself constitute a head like the 
head of the element, sald jaws having ends con- 
verging at such an angle that when the jaws 
are closed on a tape the ends come substantially 
perpendicular to the tape, the part just inside the 
ends being substantially perpendicular to the 
ends in order to form a broad bearing surface on 
the tape when the jaws are closed. 

6. An interlockable element for a slide fastener, 
sald element comprising a head and spread jaws 
connected thereto, said jaws being so widely 
spaced and spread and so shaped as to form a 
space therebetween large enough to recelve the 
entire head of an Identical element, sald jaws 
being so shaped that when closed the outer edges 
come Into substantially parallel relationship. 

7. An interlockable element for a slide fastener, 
said element comprising a head and spread jaws 
connected thereto, said head being formed with 
interlocking means, and said jaws being so widely 
spaced and spread and so shaped as to form a 
space therebetween large enough and so shaped 
that the material removed from between said 
jaws will itself constitute a head Uke the head 
of the element, said jaws having ends converg- 
ing at such an angle that when the jaws are 
closed on a tape the ends come substantially 
perpendicular to the tape for cooperation with 
a slider. 

8. An interlockable element for a slide fastener, 
said element comprising a head and spread jaws 
connected thereto, sald head being formed with 
Interlocking means, and sald jaws being so widely 
spaced and spread and so shaped as to form a 
space therebetween large enough and so shaped 
that the material removed from between said 
jaws will itself constitute a head like the head 
of the element, sald jaws having ends arranged 
substantially perpendicular to the outer sides of 
the Jaws, said ends being of such dimension that 
when closed against a tape the sides of the jaws 
are brought into substantially parallel relation 
while the ends form substantially perpendicular 
shoulders for cooperation with a slider. 

9. In the manufacture of slide fastener ele- 
ments, the method which includes forming a con- 
tinuous strip of metal having notched or serrated 
edges conforming to the outer ends of embryo 
spread jaws, sald strip comprising a serles of 
embryo elements with the embryo head of one 
formed within and filling the space within the 
embryo spread jaws of the next element, and 
severing the elements without substantial scrap 
or waste. 

10. In the manufacture of slide fastener ele- 
ments, the method whlch includes forming a 
continuous strip of metal to have notched or ser- 
rated edges conforming to the outer ends of 
embryo spread jaws, and a series of Interlocking 
means, the successive notches being closely ad- 
jacent one another and the successive interlock- 
ing means being closely adjacent one another, 
the spacing therebetween being only a fraction 
of the length of the elements and corresponding 
to the spacing of a serles of embryo elements with 
the embryo head of one embryo nested fully 
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within the filling the space within the spread 
embryo jaws of the next embryo element, and 
severing the strip on an outline such as to define 
the elements without substantial scrap or waste. 

11. In the manufacture of slide fastener ele- 
ments, the method whigh Includes treating a 
wire to give the same Serrated or notched edges 
conforming to the outer ends of the embryo 
spread jaws of a series of embryo fastener ele- 
ments, and severing individual fastener elements 
from the wire by means of a punch or other sev- 
ering means which functions to outline the head 
of the element, the head of each element being 
formed between and filling the space between the 
embryo spread jaws of the next element, whereby 
the elements are formed without substantial 
scrap or waste. 

12. In the manufacture of slide fastener ele- 
ments, the method which includes pressing a 
round wire between forming devices to squeeze 
the same or deform the same into a wire haying 
serrated or notched edges and a series of inter- 
lockable projections and recesses on opposite 
sides of the wire, the embryo head of each element 
belng formed between and filling the space be- 
tween the embryo spread jaws of the next ele- 
ment, and finally forming the individual elements 
by severing the endmost element from the em- 
bryo jaws of the next succeeding element, 
whereby said elements are formed without sub- 
stantial scrap or waste. 

13. In the manufacture of slide fastener ele- 
ments, the method which includes pressing a 
round wire between forming devices to squeeze 
and deform the same into a wire having serrated 
or notched edges, and a series of interlockable 
projections and recesses on opposite sides of the 
wire, the successive serrations gelng closely ad- 
jacent one another and the successive interlock- 
able means being closely adjacent one another, 
the spacing therebetween being only a fraction 
of the length of the elements and corresponding 
to the spacing of a series of embryo fastener ele- 
ments with the embryo head of each embryo ele- 
ment nested fully within and filling the space 
between the embryo spread jaws of the next em- 
bryo element, and finally forming the individual) 
elements ty severing the strip on an outline such 
as to define the elements without substantial 
scrap or waste. e 

14. In the manufacture of slide fastener ele- 
ments, the method which includes rolling a con- 
tinuous wire between appropriately shaped pres- 
sure rolls to squeeze and deform the wire so as to 
give the same serrated or notched edges conform- 
ing to the outer ends of the embryo spread jaws 
of a serles of embryo fastener elements, and 
severing individual fastener elements from the 
wire by means of a punch or other severing 
means which functions to outline the head of the 
element, the embryo head of each element being 
formed between and substantially filling the 
space between the embryo spread jaws of the 
next element, whereby the elements are formed 
without substantia] scrap or waste. 

15. In the manufacture of slide fastener ele- 
ments, the method which includes rolling a wire 
between appropriately recessed pressure rolls to 
squeeze the wire and deform the same into a wire 
having serrated or notched edges and a series of 
interlockable projections and recesses on oppo- 
site sldes of the wire, the spacing of the serra- 
tions and of the interlockable means being so 
close as to correspond to a series of embryo fas- 
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embryo element is nested fully within and sub- 
stantially fills the space between the embryo 
spread jaws of the next embryo element, and 
finaliy forming the individual eiements by sever- 
ing the strip on an outline such as to define the 
elements without substantial scrap or waste. 

16. In the manufacture of slide fastener eie- 
ments, the method which inciudes pressing a 
round wire between forming devices to squeeze 
the same or deform the same into a wire having 
serrated or notched edges and a series of inter- 
lockable projections and recesses on opposite 
sides of the wire, and a trough or scoring out- 
lining the heads of the elements, the embryo head 
of each element being formed between and filling 
the space between the embryo spread jaws of the 
next element, and finaliy forming the individual 
elements by severing the elements at the scoring 
without substantial scrap or waste. 

17. In the manufacture of slide fastener ele- 
ments, the method which includes forming a con- 
tinuous strip of metal having notched or ser- 
rated edges conforming to the outer ends of em- 
bryo spread jaws, said strip comprising a series 
of embryo elements with the embryo head of one 
formed within and filling the space within the 
embryo spread jaws of the next element, and 
successively severing the elements by separating 
the head of the endmost element from between 
the embryo jaws of the next succeeding element 
by punching the strip including said embryo 
jaws away from the endmost element, whereby 
said elements are formed without substantial 
scrap or waste. 

18. In the manufacture of slide fastener ele- 
ments, the method which inciudes cutting suc- 
cessive strips from a sheet of material, each of 
said strips having notched or serrated edges con- 
forming to the outer ends of the spread jaws 
of successive fastener elements, the successive 
strips mating together with the serrated edge 
of one fitting into the serrated edge of the next, 
whereby said strips are cut from the sheet with- 
out substantiai scrap or waste, and severing each 
strip into individuai elements. 

19. In the manufacture of slide fastener ele- 
ments, the method which includes cutting suc- 
cessive strips from a sheet of materiai, each of 
said strips having notched or serrated edges con- 
forming to the outer ends of the spread jaws 
of successive fastener elements, and severing the 
individual elements by means of a punch or cut- 
ting means which outlines the head of the ele- 
ment, sald head conforming to and fitting within 
and substantially filling the space between the 
spread jaws of the next element, whereby the in- 
dividuai elements are formed from each of the 
serrated strips without substantial scrap or 
waste. 

20. In the manufacture of slide fastener eie- 
ments, the method which includes cutting suc- 
cessive strips from a sheet of material, each of 
said strips having notched or serrated edges con- 
forming to the outer ends of the spread jaws of 
successive fastener elements, the successive strips 
mating together with the serrated edge of one fit- 
ting into the serrated edge of the next, whereby 
Said strips are cut from the sheet without sub- 
Stantial scrap or waste, and severing the individ- 
ual elements by means of a punch or cutting 
means which outlines the head of the element, 
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said head conforming to and fitting within and 
substantiaily filling the space between the spread 
jaws of the next element, whereby the individual 
elements are formed from each of the serrated 
strips without substantiai scrap or waste. 

21. In the manufacture of slide fasteners, the 
method which includes forming a continuous 
strip of metal having notched or serrated edges 
conforming to the outer ends of embryo spread 
jaws, said strip comprising a series of embryo 
elements with the embryo head of one formed 
within and filling the space within the embryo 
spread jaws of the next element, feeding the strip 
longitudinatiy with the embryo elements pointing 
jaw first toward a transversely extending tape 
until the jaws at the end of the strip are astride 
the tape, thereupon punching the strip including 
the embryo jaws of the second element away 
from the endmost eiement in a direction parallel 
to the direction of the tape, clamping the jaws 
of the endmost element on the tape, feeding the 
tape in iongitudinai direction, again feeding the 
strip to bring the next jaws astride the tape, and 
so on. 

22. In the manufacture of slide fasteners, the 
method which includes forming a continuous 
strip of metal having successive closely adjacent 
projections on one side and having successive 
closely adjacent recesses on the opposite side, 
the spacing between the successive projections 
and the successive recesses being only a fraction 
of the iength of the elements to be formed there- 
from and corresponding to the spacing of a series 
of embryo fastener elements with the embryo 
head of each eiement nested fully within and 
fliling the space between the embryo spread jaws 
of the next embryo element, feeding the strip 
iongitudinally with the embryo elements pointing 
jaw first toward a transversely extending tape 
until the jaws at the end of the strip are astride 
the tape, thereupon punching the strip including 
the embryo jaws of the second eiement away from 
the endmost eiement in a direction parallel to 
the direction of the tape, clamping the jaws of 
the endmost eiement on the tape, feeding the 
tape in iongitudinal direction, again feeding the 
strip to bring the next jaws astride the tape, and 
so on. 

23. A step product used in the manufacture of 
Slide fastener elements, said step product com- 
prising a flattened strip of metai having closely 
spaced interlocking means at the top and bot- 
tom, the exterior edges of the strip having closely 
spaced notched or serrations to conform to the 
outer ends of embryo spread jaws, said spacing 
being oniy a fraction of the length of the ele- 
ments, the strip providing metai for a series of 
embryo fastener elements with the embryo head 
of one embryo element nested within and filling 
the space between the embryo spread jaws of the 
next embryo element, whereby the elements may 
be formed from the strip without substantial 
waste or scrap materiai, the interiocking means 
comprising closely spaced projections at the top 
of the strip and closely spaced recesses at the 
bottom of the strip, the top of the strip having 
troughs or indentations bordering part of the 
periphery of the projections at the top of the 
strip. 
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CERTIFICATE OF CORRECTION. 
Patent No. 2,221,740. November 12, 190. 
FREDERICK ULRICH. 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correctionas follows: Page h, first 
column, line 75, claim10, after "embryo" second occurrence, insert --ele- 
ment--; and second column, linel, same claim, for "the" first occurrence 
read --and--; line 38, for"geing" read --being--; page 5, second volta 
line su, for "notched" read --notches--; and that the said Letters patane 
should be read with this correction therein that the same may conform to 
the record of the case in the Patent Office. 

gioned and sealed this 3lst day of December, A. D. 190. 


Henry Van Arsdale, 


(Seal) Acting Commissioner of Patents. 
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by the assignee, Conmar Products Corporation. 
Hereby enters this disclaimer to claims 3, 5, 6, 7, and 8. 
[Official Gazette September 28, 1947.) 
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To all whom it may concern: 

Be it known that I, Ginkox Sunxppacn, 
a subject of the King of Sweden. residing 
at Meadville, in the county of Crawford 
and State of Pennsylvania, have invented 
certain new and useful Improvements in 
Sheet-Metal Forming and Setting Machines, 
of which the followme is a frill. clear, and 
exact specification. 

This invention relates to a machine for 
forming nnd setting metal punchings, and 
has particular reference to a special form 
of power press with automatic blank feed- 
ing means whereby punchings are formed 
from a strip blank and set on a earrying 
element. 

The machine illustrated herein is intended 
for forming the fastener members shown 
in my Patent 1.219,881. dated March 20, 
1917, and aflixing them to the corded fabrie 
tape shown therein. The fastener members 
consist of separated jaws and an interlock- 
ing member having a recess on one side and 
au head on the other, these respective re- 
cesses and heads being arranged on a pair 
of tapes so us to alternately interlock. 

The machine of the present Invention has 
for its object to form and set these fastener 
members on the tape with one handling of 
the material, and a further object of the 
invention is to enable the machine to anto- 
matically set these interlocking members in 
separated groups of a predetermined num- 
ber each, so that the tape can be cut apart 
to provide fasteners of desired length. 

The present invention is not limited in 
its broad aspects to the production of the 
particular fastener members referred to, 
nor to the setting of such members on tapes, 
but is of general application wherever it 
is desired to automatically and cheaply form 
large numbers of like parts. and to set them 
on a suitable carrier element. 

A feature of novelty in the invention re- 
sides in the construetion whereby the punch- 
ing is completely separated from the blank 
and is then immediately replaced therein 
so that it can be further fed for the subse- 
quent operations, of shaping and setting, or 
the latter alone, by the blank feed without 
applying the setting tools directly to the 
punching. Owing to the necessity of mak- 
ing the fastener members as nearly alike as 
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possille, in order that they will lock and 
unlock properly when set on the tapes, it 
is necessary to have the utmost accuracy 
in the shaping and setting operations sub- 
sequently to the punching out from the 
blank, and by causing the punching to be 
replaced in the blank and controlled there- 
by, it is possible to apply pressure to the 
punching through the blank .o as to hold 
the punching firmly during the shaping op- 
eration, and then by a further side punch- 
ing operation through the blank, the jaws 
are firmly set on the carrier element or tape 
without leaving any tool marks upon the 
jaw members themselves. After the jaw 
members are set, the residue of the blank 
is fed out in one place and the carrier ele- 
ment having the jaw members aflixed there- 
to is fed out in another direction. The 
avoidance of too] marks on the jaw mem- 
bers themselves is of decided advantage. 
since it cheapens the subsequent finishing 
required in the finished fastener. 

In carrying out the invention, yarions 
novel combinations and sub-combinations 
in the controlling. feeding, punching, press- 
ing and setting mechanisms have been se- 
enred, all of which will be more fully under- 
stood in connection with the description of 
the accompanying drawings. wherein 

Figure 1 is a side elevation of a machine; 

Fig. 2 is a front elevation; 

Fig. 3 is a plan view showing the die 
and die block; 

Fig. 4 is a vertical section on the line 
4—t of Fig. 3; 

Figs. 5, 6, 6%. 7 and 7 are details of the 
top or stripper plate, which holds the blank 
down on the dies; 

Fig. 8 is a cross-section on the line 8—8 
of Fig. 3 showing the passageway for the 
blank : 

Figs. 9 and 10 are side and front eleva- 
tions. respectively, showing the movements 
by which the punching is pressed back into 
the blank as the punchers are withdrawn; 

Fig. 11 is a side view of the tape feeding 
mechanism ; 

Fig. 12 is a front view of the tape feed- 
ing mechanism ; 

Fig. 13 is a side elevation showing a 
further detail of the tape feed; 

Fig. 14 is a further detail front view: 
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Figs. 15 and 16 are additional detail side 
views of the tape feed; 

Fig. 17 is n front view of Fig. 15; 

Fig. 18 is xn plan view of the tape ten- 
sion; 

Fig. 19 is a plan view on an enlarged 
scale showing the blank and the punchings 
in different stages of progress; 

Fig, 20 is an enlarged top view showing 
the blank under a yielding presser plate 
permitting the punchings to be fed forward 
with the blank without disengagement ; 

Tig. 21 shows an additional detail of the 
taupe feed, and 

Fig, 22 is a timing diagram. 

1 represents «a metal blank, which is pref- 
crably in the form of a flat strip, and is fed 
into the machine from the rear toward the 
front. The machine is applicable to sepa- 
rate blanks as well ag to a continuous strip, 
but in making very small fasteners such as 
herein shown, which ave approximately one- 
eighth inch long and one -sixteenth inch 
wide when fastened and applied to the tape, 
it is preferable to employ a strip. Refer- 
ring to Figs. 1 and 4, the blank 1 enters 
guide 2 and passes through feed rolls 8. 3. 
then through guide 9 to the die unit 10, and 
between the side guide plate 11 (see Figs. 
3and 8). The guide plates 11 are controlled 
by wedges 12 (see Figs. 3 and 8). The 
wedges 12 are operated through a slide 13 
(see Figs. 3 and 4), and cam plates 14 by 
the punch head 15, held in the slide 16 (see 
Figs. 9 and 10) and moved up and down 
through conneeting rod 17 and crank 18 on 
the main shaft 8. The feed rolls 3, 3 are 
operated by ratchet 4, pawl 5 and connecting 
rod 6 from eccentric 7 mounted on the main 
shaft 8 (see Figs. 1 and 2). 

22 is the blanking punch which punches 
out the entire member and the piece 34 into 
ilie 23 (see Figs. 8 and 4). As the punch 
22 draws ont of the die, the plunger 2° 
carried by plunger holder 25 and sleeve 26, 
is actnated by spring 27 to press the punch- 
ings _back into original place in the metal 
blank 1. The piece 34 (Hig. 19) les in the 
blank between the jaws 35 of the punching. 
This scrap piece 34 is pushed out of the 
blank 1 by punch 36 (see Fig. 4) into the 
hole 37 in die unit 10. The next step is to 
press or form the punching in its final form 
ready to be clamped on the tape, and this is 
effected by punch 38 and recess 39 in dic 
unit 10 (Figs. 4 and 5). 

On the down stroke of slide 16, as the 
punches are nearing the blank, the cam 
plates 14 (see Fig. 3) draw the wedges 12 
toward the back, pressing the guide plates 
11 toward each Behar with the blank in be- 
tween, thus holding the blank firmly in place 
nntil released by the forward movement of 
the wedges 12 on the up stroke of slide 16. 
Figs. 3 and 4 show the position at the mo- 
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ment the clampimg movenrent of the guid. 
plates 11 has been effected. To allow for 
wear and variation in the width of the 
blank 1. the space between the euide plates 
11 is adjustable by blocks 19 and set screw: 
20 (see Fig. 3). 

The function of the guide plates 11 is of 
vital linportance. At the time of punching. 
the two plates hold the material firmly 
against spreading and distortion either of 
the punching or of the blank. This enables 
the subsequent operations on the punching 
to be controlled through the blank, and in- 
sures such perfect shape of the finished 
pinchings and correct positioning thereof in 
the dies, as to produce a highly uniform and 
symmetrical fastener member and product. 
When the guide plates 11 draw tight around 
the blank 1, they not only bring the blank 
into a central position over the dies, but 
force the punchings, if they shold happen 
to get out of place, into correct position 
lengthwise of the blank. The guide plates 
spread apart during the feed and allow an 
easy and free movement of the blank. It 
also allows the interlocking or projecting 
end of the fastener punching to lift np out 
of the recess 39 (see ig. 4) in die mit 10 
after the impression of punch 38. 

At this time the blank 1, after reaching 
die unit 10 is confined between die unit 10 
on the bottom and stripper.plate 21 on the 
top (see Fig. 8). 

In order to avoid reliance solely’ upon 
spring 27 to press the punching back inte 
its original place in the blank as punch 22 
withdraws, a positive movement is provided. 
Rod 28 in addition to spring 27 exerts pres- 
sure on sleeve 26 thus foreing the punching 
into its place in the blank. Rod 28 is acted 
upon through screw 29 in lever 30 (see Figs. 
9 and 10) and connecting links 31, 32 from 
eccentric 33 on main shaft 8. Upon the re- 
turn of the punching to its proper place in 
the blank and with the codperation of the 
side guides 11, top of die unit 10 and stripper 
plate 21, the punching cain now be fed’ for 
ward by the blank. feed .rolls 3, 3, without 
any danger of becoming displaced. A dis- 
placement at this time would cause much 
trouble, because of the extreme accuracy 
required in the finished fastener members of 
such small dimensions. 

The blank after return of the punching i: 
fed forward as above stated so that the 
scrap piece 34 can be pushed out of the 
blank 1 by punch 36, and then the puneh- 
ing is pressed into recess 39 in die unit 10 
by pune 38 to form the interlocking recess 
and projection. At this time, it is neces- 
sary to hold the blank and punching down 
onto the face of the die unit 10 and also to 
hold it against lateral spreading by con- 
traction of the side guides 11. The strippe: 
plate 21 partly performs this function, but 
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in uddition there is provided a yielding 
presser or floater 40 (see Figs. 5. 6, 7, 20) 
which is mounted in stripper plate 21 and 
hears down on the jaws 85 of the punching. 
und on the blank 1, by nieans of springs 41 
(see Fig. 4) and plunger 42. This plunger 42 
is timed and adjusted to commence pressure 
as soon as the forward movement of the 
blank stops, and can be adjusted to exert a 
positive pressure upon the blank and punch- 
ing by contneting with a lug on punch block 
15 when the punches are in their lowest posi- 
tion. Thus the blank and punching are 
firmly held in position while the traus- 
versely elongated recess and projection are 
formed by the punch 38 and die recess 39. 
When the blank 1, still carrying the fas- 
tener member, which is now finished and 
ready to be pressed on the tape. Is again 
fed forward, the floater or presser 40 yields 
upwardly so as to permit she projection of 
the fastener member to lift out of the die 
recess 39 so that it can be carried forward 
into recess 48 (Figs. 3 and 4) ready to be 
set. To prevent the fastener meimber 
punching from lifting out of the blank 1 
altogether, the lift of the yielding presser 
40 is limited as shown in Fig, 7. Vigs. 6 
and 6* show the presser 40 at its lowest po- 
sition and Figs. 7 and 7% show it at its 
highest position. 
he finished punching is now carried for- 
ward by the next motions of the feed rolls 
3. 3 until it reaches the position where the 
jaws 35 straddle the corded edge of the 
tape 44 (see Fig. 19). The tape 44 is fed 
intermittently upward and at right angles 
to the blank feed through the hole and slot 
45 (see Figs. 3 and +) in die unit 10. In 
this position the jaws 35 are clamped 
around the corded edge of the tape by side 
tools 46 (see Figs. 3 and 19) which simul- 
tuneously press toward each other on the 
outside of the blank 1, while the formed 
jaw nember is being held between the top 
of the die unit 10 and the resilient presser 
40 (see Figs. 3 and +). Each of the side 
tools 46, which set the jaw members on the 
carrier clement, tape, or stringer, is held 
in and moved through the slide 47 which 
is connected at 48 by lever 49. rock 
shaft 50. arm 51, and link 52 to punch 
block 15 (see Fig. 2). When the claniping 
movement is completed, the tape feeds up 
and lifts the jaw member clamped to its 
corded edge, out of the residue of the blank 
1, the tape and attached jaw member pass- 
ing through slot 53 in floater 40 (see lig. 
5). There now remains of the blank 1 only 
the two edges. which are fed through the 
tubes 54 (see Figs. 3 and 4+) and cut into 
smal] pieces by knives 55 connected to the 
actuating heads 48 of the side tools, the 
pieces falling down through chute 56. 
In order to prevent slipping of the feed, 
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the blank 1 is wmaintuined clean and dry 
while engaged by the feed rolls 3, 3, and the 
necessary fig Wan of the blank is done 
after it has passed the feed. This is ac- 
complished by an ordinary oil pump 57 
(see Fig. 1) which drips the lubrieant Te 
in funnel 58 iounted centrally over the 
blank 1. Soup and water is preferably 
nsed as a Inbricant, because it does not. 
leave a stain on a fabric tape. 

The supply of tape is wound on spool 59 
(Fig. 1) and passes from there dines 
passageway 60 under the bed of the imn- 
chine and np through tension 61 (see Iigs. 
15 and 17), also passing through the hole 
und slot 45 (see Fig. 3) in the die unit 10. 
The tape then passes between the sides of 
the blank 1 where the interlocking meim- 
bers are clamped around the corded edge, 
and then leads through slot 62 in the punch 
holder and then around disk 63 (see Figs. 
15 and 17). Then the stringer or tape 
leads to spool 64 (see Figs. 1 and 2) on 
which it 1s wound up by belt 65 driven 
from the main shaft. 

The movements of the tape are controlled 
by the disk 63 on shaft 66. Shaft 66 is 
driven by ratchet 67 (see Figs. 17, 11 and 
12) throngh pawl 68, bell crank 69 and 
pitman 70 connected to erank plate 71 by 
radially adjustable crank pin 97 mounted 
on the main shaft 8. The grip of disk 63 
on the tape is produced by the sliding shoe 
72 (see Figs. 15. 16 and 17) which presses 
the tape against a knurled or roughened 
periphery of disk 68. The grip is also ob- 
tained by pressure of the tape on the 
knurled disk 63 produced by the tension 61, 
whose function is to hold the tape taut be- 
tween the die unit 10 and the tape feed 
control at disk 63. Disk 63 has a groove 
73 for the jaw members on the stringer, 
which groove seryes as a leader and pre- 
vents the tape from lateral displacement 
while passing around the disk 638. Sliding 
shoe 72 is pressed against the disk 63 by 
springs 74, whose tension is released by 
lever 75 in the position shown in Fig. 16. 
The springs 74 are made of such length as 
to permit the shoe 72 to be lifted out of 
contact with the disk 63, (see Fig. 16) to 
facilitate the threading or removal of the 
tape between the disk and the shoe. 

ig. 21 shows the position of the shove 
72 relatively to the disk 63. By reason of 
the shoe being pointed at the tape entering 
end, producing friction between the slant- 
ing edge 76 and the tape sliding under shoe 
72, the tape tends to follow the direction of 
edge 76, or to work itself over to the side. 
Thus the corded edge of the tape, with or 
without metal, is sliding with considerable 
pressure against the edges 98 of the shoe 
72, and the edges of the groove in disk 63, 
thus placing nee grip on the tape close to 
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the corded edge. The corded tnpe is made 
so that the corded edge is shorter than the 
free edge. the latter being wavy, so that the 
corded edge thus takes practically all of the 
strain of the feed. It is therefore neces- 
sary in order to secure even and uniform 
spacing of the jaw members, that the tape 
he gripped in feeding close to the corded 
edge. The clamping of the jaw_ members 
on the tape produces some elongation of the 
corded edge of the tape. 

The slanting edge 76 has the additional 
function of preventing puckering or dou- 
bling up of the tape in front of shoe 72. 
This is because the point of shoe 72 slides 
over the tape near the corded edge, at a 
point where the tape is not only taut but is 
held firmly by its attachment to the cord, 
so that as the tape glides in under the shoe, 
the edge 76 flattens out any wrinkles in the 
same manner as the divergent edges of a 
flat iron would do. , 

Instead of the shoe 72, a slightly comeal 
idler roHer having its high edge engaging 
the corded edge of the tape ean be used to 
press the tape against the knurled periphery 
of disk 63. This idler roler being controlled 
by springs 74. 

The tape tension 61 (see Figs. 15 and 18) 
comprises two tension plates 77 having 
grooves for the cord which provide guiding 
means as well as friction surface. These 
dates are mounted loosely on the ends of 
jaws 61 which are pivotally connected at 103 
and normally pressed apart by spring 107 
mounted between serew bushings 79 which 
ean be turned so as to vary the spring 
pressure at plates 77. The pressure on the 
jaws is transmitted through the screw 75 
disposed at abont the center of the plates 77, 
so that the plates ean rock slightly on the 
ends of the serews and adjust themselves to 
irregularities in the tape without affecting 
the friction. In order to prevent puckering, 
the plates 77 at the lower or entering end are 
tapered or cut away so as to smooth out a 
puckered or wrinkled tape in the same man- 
ner as above described with respect to edge 
76 of shoe 72. The tape tension is not fas- 
tened to the machine, but is held in place by 
the friction of the taupe which in its upward 
motion holds the tension against the lower 
side of die unit 10. 80 (see Fig. 17) isa 
brake holding the shaft 66 and tape roll 68 
against movement except through ratchet 67. 

The throw of pawl 68 (Figs. 11 and 12) 
which drives the tape feeding shaft 66 
through ratchet 67 is made longer than is 
necessary to feed the required length of tape 
for proper spacing. ‘To regulate the spae- 
ing, (see Fig. 11) a shield 81 is provided 
which prevents the pawl 68 from dropping 
on the teeth of ratchet 67 until the desired 
throw of shaft 66 has been provided. The 
spring 82 pushes the paw) into engagement 
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with the teeth as soon xs the pawl elears the 
shield 81. The shield 81 is adjustable 
around shaft 66 so as to control the number 
of teeth paw] 68 will feed. 

The present machine is designed to fix a 
predetermined number of equally spaced 
Jaw members on a given length of tape, and 
then to feed a blank length of tape to enable 
the fasteners to be cut apart to receive the 
additional sliding member not shown herein 
and also end stop deviees. The pawl] 68 
automatically feeds the excess length of tape 


required for this purpose, through a seeond - 


pawl 83 (see Figs. 13 and 14) pivoted on pin 
84 and held against pin 85 by spring 86. 
Paw! 8&3 is mounted on the frietion ratehet 
87, mounted between ratchet 67 and shield 81 
with a bearing fit on shaft 66. The second- 
ary pawl 83 thus extends over teeth of 
ratchet 67, and the frietion ratchet 87 is held 
against aceidental rotary movement by 
brake 88 (see Figs. 13 and 14) fastened to 
shield S1 by serew 89. As the secondary 
pawl 83 is carried around on the friction 
ratchet 87, it reaches the position where pawl 
68 at the rear end of its stroke rides over it. 
At the beginning of the forward movement 
pawl 68 then catches the seeondary paw] 83. 
The spring 86 (see Fig. 13) yields to the 
pressure of paw] 68, allowing the secondary 
pawl 83 to swing until its forward edge en- 
gages the teeth of ratchet 67. The swing- 
ing movement being arrested, continued 
pressure of pawl 68 earries with it the sec- 
ondary pawl 88, the two ratehets 87 and 67, 
the shaft 66 and the tape. The ratchet 87 is 
moved by ring 98 (see Fig. 13 ) through rolls 
90 and spring 91. Arm 92 which operates 
ring 98 1s operated by the spring 93 and 
the pin 94 in clamp 95 attached to the con- 
necting rod 6, and operated by eceentrie 
7. The stroke of arm 92 is adjustable by 
the micrometer head 96 in braeket 97 (see 
Fig. 14) attached to the frame of the ma- 
chine. The adjustment ranges from a max- 
imum length equal to the throw of connect- 
ing rod 6 to a very small minimum. Thus 
the secondary pawl] 88, carried around by 
the friction ratchet 87, is made to complete 
a single revolution during a predetermined 
number of operations of the machine ac- 
cording to the setting of micrometer 96. 
When the secondary paw) 83 is effective, it 
will be seen that mi 

the tape feed, equal to the full stroke of 
pawl 68. 

Tf not much variation in the lengths of 
fasteners is required, the friction ratchet 
with secondary pawl 83 can be dispensed 
with. In this ease the ratehet 67 is provided 
with a high tooth 99 (see Fig. 11) whieh will 
project up above the surfaee of shield 81 so 
as to be eanght by paw! 82 during each revo- 
Jntion of ratchet 67. By changing the throw 
of pawl 68, the length of the metal part of 


ng throw will be given. 
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the fustener can be varied to a Hinnited extent 
without changing the over-all length tnelud- 
ing the tupe ends. To materially change the 
length of tho fastener the number of teeth 
in the ratchet. 67 can be varied, and also the 
diameter of feed disk 63. 

The fastener members as affixed to the tupe 
may require further finishing to remove 
burs, but this ¢an be done after the members 
are attached to the tape much more cheaply 
than by additional finishing operations in the 
machine before the members are pressed on 
the tape. 

While the ninchine hus been described with 
reference to the making of the members from 
a strip. the novel principles of the invention 
are upplieable to the feeding of separate 
pieces. und it will be obvions that in apply- 
ing these broad features of the invention to 
other machines some of the parts hereim de- 
scribed may be modified or omitted entirely 
without departing from the invention, and 
all such modifications will be within the 
scope of the appended claims. 

Having thus described my invention, I 
declare that what I claim as new and desire 
to secure by Letters Patent, is:— 

1. The combination of means for cutting 
a flat member having separated compres- 
sible jnws at one end, means for forming 
a recess and head on the other end, means 
for feeding the jaw end astride a carrier, 
ineans for feeding the carrier, and means for 
pressing the jaws together on the carrier. 

2. The combination of means for cutting 
a flat member having separated compres- 
sible juws at one end, means for forming 
a recess and head on the other end, means 
for feeding the jaw member adjacent a 
carrier, and means for pressing the jaws 
together on the carrier through interposed 
means preventing tool marking of the jaw 
member. 

3. The combination with means for punch- 
ing out a blank, of means for replacing the 
punching in the blank, means for feeding 
the blank and punching forward, means for 
shaping the punching, means for clamping 
the punching to a carrier, and means for 
separately feeding out the blank. 

t, The combination with blank feeding 
means of complete punching ont means. 
ineans for replacing the punching in origi- 
nal position m the blank to permit it to be 
further fed by said blank feeding means, 
means for feeding a carrier, and means for 
setting the punching on the carrier by 
pressure throngh the blank after the punch- 
ing has been replaced in the blank and fed 
away from said punching out means. 

5. The combination with blank feeding 
ineans, of means for punching out and re- 
placing in the blank a jaw member, means 
for shaping said jaw member. means for 
feeding a carrier member between the jaws 


of suid shaped member while held in the 
blank, and means acting on said blank for 
setting said jaw member on said carrier 
member. 

6. The combination with blank feeding 
means, of meuns for punching out and re- 
placing in the blank a jaw member, means 
for shaping said jaw member, means for 
feeding u carrier between the jaws of suid 
shaped member while held in the blank, 
ineans acting on said blank for setting said 
junw member on said carrier member, and 
menns for feeding the carrier member and 
the attached yaw member away from the 
blank. 

T. The combination with means for feed- 
ing a blank, of means for forming and re- 
placing a punching in the blank, means for 
shaping the punching and simultaneously 
applying pressure to opposite edges of the 
blank, and means for feeding out the punch- 
ing and the blank. 

8. The combination with blank feeding 
means, of punching means, means for com- 
pressing the blank edgewise, means for re- 
placing the punehing in the blank, and 
means for shaping the punching and co- 
operating means for holding it and the 
blank against lateral distortion. 

9. The combination with blank feeding 
means, of pinching means, means for com- 
pressing the blank edgewise, means for re- 
placing the prnching in the blank, means 
for shaping the punching and coéperating 
means for holding it and the blank against 
lateral distortion, and means for feeding 
a stringer and setting the shaped punching 
thereon. 

10. The combmation: with blank feeding 
means, of punching means, means for re- 
placing the punching in the blank, means 
for feeding a carrier element transversely 
of the blank and the replaced punching, 
and means for setting the punching on said 
carrier element. 

“11. The combination with blank feeding 
means, of means for punching out a member 
to be set on a carrier element, means for 
feeding a carrier element to the point of at- 
tachment, and setting means acting through 
tu interposed waste part of said blank. 

12. The combination with a blank and 
blank feeding means, of means for punch- 
Ing out a member from said blank in condi- 
tion to be compressed, a compressing tool, 
said feeding means interposing a portion of 
the blank between the tool and the pnnehed 
out member to be compressed. 

13. The combination with means for ferd- 
ing a member to a compressing tool, and a 
compressing tool, of means for guiding a 
protective piece between the tool and the 
member to be compressed. 

14. The combination with a blank and 
blank feeding means. of a die unit and a 
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spaced stripper plate, interposed movable 
side guides, means for punching said blank 
and means for actuating the guides toward 
each other to compress the blank at the 
moment of punching. 

15. The combination with a blank and in- 
termittent blank feeding means, of a die 
unit and a spaced stripper plate, interposed 
movable side guides, means for punching 
said blank and means for actuating the 
guides toward each other to compress the 
blank at the moment of punching and for 
spreading the guides while the feed is ef- 
fective. 

16. The combination with intermittent 
blank feeding means, of punching means, 
and movable means for clamping the blank 
against sidewise spreading while being 
punched and releasing the blank during the 
blank feeding. 

17. The combination with intermittent 
blank feeding means, of compressing means, 
means for punching out and replacing the 
punching in the blank, means for holding 
said punching under transverse compression 
while said punching and replacing takes 
place, means for relieving the compression 
for the next feed, means for forming a pro- 
jection on the replaced punching, and yield- 
Ing means permitting passage of the projec- 
tion out of its die without displacing it 
from its blank, upon further feed of the 
blank. 

18. The combination with blank feeding 
means, of means for punching out a mem- 
ber from the blank, die means for forming a 
projection on said member simultaneously 
with means holding the member under side 
and face compression, and means for reliev- 
ing both of said compressions to permit said 
blank feeding means to feed said member 
out of the projection forming die. 

19. The combination with blank feeding 
means, of a punch for cutting out a member 
having jaws, means for replacing the prnch- 
ing in the blank and for feeding stepwise 
forward, a second punch for ejecting a waste 
piece adjacent the jaws of said member, 
means for forming a projection in said mem- 
ber, and means for feeding the punching out 
of the machine. 

20. The combination with means for cut- 
ting a member having jaws, means for form- 
ing a socket in said member, of means for 
feeding a carrier element transversely be- 
tween said jaws, and side punches for auto- 
matically pressing the jaws toward each 
other on the edge of said element. 

21. The combination with means for cut- 
ting a member having jaws, means for form- 
ing a socket in said member, of means for 
feeding a tape between said jaws, and means 
for pressing the jaws on the edge of the tape. 

22, The combination with means for cut- 
ting a member having jaws, means for form- 
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ing a socket in said member, of means for 
feeding a continuous carrier element be- 
tween said jaws, means for pressing said 
jaw members on said carrier element, and 
means for varying the feed of said con- 
tinuous carrier element to vary the spac- 
ing of said jaw members. 

23. The combination with means for cut- 

ting a member having jaws and means for 
forming a socket in said member, of means 
for feeding a tape between said jaws, means 
for controlling the tape tension, and means 
for automatically pressing the jaws on the 
edge of said tape. 
. 24. The combination with means for feed- 
ing attachable jaw and socket elements, 
clamping means for holding the said ele- 
ments and setting means for the jaws, of 
means for feeding a corded tape to receive 
said Jaws on the corded portion of said tape, 
and tension means engaging the corded por- 
tion of said tape. 

25. The combination with means for 
punching out a blank, of means for replac- 
ing the punching in the blink, means for 
feeding the blank and punching forward, 
means for clamping the punching to a car- 
rier, and means for separating the blank 
and the attached punchings. 

26. The combination with intermittent 
blank feeding means, of complete punching 
out means, means for replacing the punch- 
ing in original position, and movable means 
for clamping the blank against sidewise 
spreading while said replacement of the 
punching takes place. i 

27. The combination with blank feeding 
means, of punch and die mechanism for 
cutting out a jaw member and a waste piece 
adjacent the jaws of said member, means 
for replacing the punchings in the blank 
for the purpose of feeding stepwise forward 
and means for pushing out said waste piece. 

28, The combination with blank feeding 
means, of means for punching out pieces, 
comprising a piece having jaws and a waste 
metal piece, means for replacing the pieces 
in original position in the blank for further 
feeding by said blank feeding means, means 
for separating the jaw piece from the blank 
and means for removing the waste piece. 

29. The combination with blank feeding 
means, of a punch and die mechanism for 
cutting out two pieces, means for replacing 
the pieces in the blank, means for feeding 
the blank and pieces, means for forming one 
of said pieces while held in the blank, and 
means for pushing out the other piece.” 

30. The combination with means for feed- 
ing a sheet metal blank, of means for punch- 
ing out of said blank and replacing therein 
a punching having separated jaws at its for- 
ward end, and means for attaching said 
jaws to a carrier element. : 

31. The combination with means for feed- 
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ing n sheet metal blank, of means for punch- 
ing out of snid blank and replacing therein 
x punching having separated juws at its for- 
ward end. nnd means for transversely com- 
pressing said jaws around a carrier element. 

32. Phe combination with means for feed- 
ing x sheet metal blank. of means for punch- 
ing out of snid blank and replacing therein 
a punching having separated jaws at its 
forward end in a comnion plane, and means 
moving parallel to said plane for compress- 
ing sald jaws toward each other around a 
varrier element. 

33. The combination with means for 
forming a socket and n projection adjacent 
the end of » member having jaws, of means 
for feeding a carrier element between said 
jaws, and means for automatieally pressing 
the jaws on said element. 

34. The combination with means for feed- 
ing » member having jaws at its advancing 
end. of means for intermittently feeding the 
edge of a carrier elemert transversely and 
between said jaws, and means for setting the 
jaws on the edge of said clement. 

35. The combination with means for feed- 
ing a socket member having jaws at its ad- 
vancing end, of means for intermittently 
feeding a tape transversely between said 
jaws, and means for setting the jaws on said 
tape. 

36. The combination with means for affix- 
ing a inember to a strip, of means for feed- 
ing the strip at one rate to space the mem- 
bers. and means periodically varying the 
strip feed to group the spaced members. 

31, The combination with mean: for form- 
ing and affixing « member to a strip, of 
means for feeding the strip at one rate to 
space the members, and means periodically 
varying the strip feed to group the spaced 
members. : 

38. The combination with means for affix- 
ing members to a strip. of means for feed- 
ing the strip. and means for varying the 
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strip feed to vary the spacing between the 
members. 

39. The combination with means for aflix- 
ing groups of embers to a strip, of means 
for varying the spacing between members 
of x group by varying ie feed of the strip. 

40. The combination with means for atlix- 
ing groups of members to x strip, and strip 
feeding means, of means for feeding an in- 
creased Jength of strip between groups, and 
means for regulating the number of mem- 
hers in a group. 

41. The aanliation with means for affix- 

ing groups of members to a strip, o’ means 
for feeding an increased length of strip be- 
tween groups, and means for regulating the 
spacing of the members in a group. 
_ 42. The combination with means for feed- 
ing a strip and means for affixing fastening 
members on the edge thereof, of actuating 
means for etfecting normal spacing of said 
members, and additional means for effect- 
ing an increased strip feed after a prede- 
termined number of members are affixed. 

43. The combination with means for suc- 
cessively affixing jaw members to a corded 
tape. means for feeding the corded tape be- 
tween the jaws, means acting on the corded 
part of the tape to carry the feeding strain. 
and tension means also acting on the corded 
part of the tape. 

44. The combination with means for feed- 
ing a fabric strip step by step. of means for 
feeding jaw members to and compressing 
same on the edge of said strip, tension means 
for the strip, and a fine adjustment for con- 
trolling the strip feed for maintaining ac- 
curacy of spacing of said jaw members. 

In testimony whereof I affix my signature. 
in presence of two witnesses. 


GIDEON SUNDBACK. 


Witnesses: 
Noet Poox. 
Avoer F. RUSSELL. 


DISCLAIMER 
1,331,884.—Gideon Sundback, Meadville, Pa. Saeet-MEeTAL ForMING AND SETTING 


MACHINE. 


Patent dated February 24, 1920. 


Disclaimer filed January 30, 


1933, by the assignee, Hookless Fastener Company. 


Therefore disclaims: 


(a2) From the scope of the claim numbered 34, any combination except one in 
which the member having jaws at its advancing end is a slide fastener member of the 
character described in Sundback patent No. 1,219,881, and which has means for 
automatically supplying such members to the feeding means. 


(6) The claim numbered 38 in toto. 
[Official Gazette February 21, 1933.] 
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DISCLAIMER 


1,331,384.—Gideon Sundsack, Meadville, Pa. Suret-Metat Formine anp Setting 
Macuing. Patent dated February 24, 1920. Disclaimer filed January 17, 
1934, by the assignee, /Jookless Fastener Company. 

Hereby enters this disclaimer to that part of said specification which is in the 
following words, to wit: 

“This invention relates to a machine for forming and setting metal punchings, 
and has particular reference to a special form of power press with automatic blank 
feeding means whereby punchings are formed from a strip blank and set on a carrying 
element.”’ (p. 1, lines 10 to 16.) 

“The present invention is not limited in its broad aspects to the pioduction of 
the particular fastener members referred to, nor to the setting of such 1t1embers on 
tapes, but is of g: neral application whcrever it is desired to automatically and cheaply 
form large numl ers of like parts, and to set them on a suitable carrier element.” 
(p. 1, lines 36 to 43.) 

And your petitioner further disclaims from the scope of each of claims 1 to 33, 
inclusive, 35, 36, 37, and 39 to 44 inclusive, any combination except one for forming 
and affixing to a tape carrier, slide fastener members such as are described in the 
sentence beginning at line 21 of page 1 of the specification and reading as follows: 

‘‘The fastener members consist of separated jaws and an interlocking member 
having a recess on one side and a head on the other, these respective recesses and 
heads being arranged on a pair of tapes so as to alternately interlock.” 


[Oficial Gazette February 6, 1934.) 
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This invention relates to a fastener forming 
and assembling machine in which fastener ele- 
ments are formed and attached to a holding strip 
such as 4 strip of corded tape and to a method 
of making fasteners. The present invention has 
for one of its objects to provide a forming and as- 
sembling machine of the character above referred 
to, which operates rapidly and efficiently. 

Another object of the invention, is to provide 
an improved method of making fasteners in- 
cluding several novel steps and novel combina- 
tions of steps. : 

A further object of the invention is to provide 
a machine in which the fastener elements are 
successively formed from metal stock and in 
which each fastener element is fasteried to the 
holding strip immediately after it is formed. 

A further object is to provide a machine in 
which the fastener elements sare formed from 
metal stock in a reciprocating press and in which 
a fastener element is delivered from the press 
and fastened to the holding strip during each in- 
terval between forming strokes of the press. 

A further object is to provide fastener position- 
ing and attaching means which are directly op- 
erated from the reciprocating head of the press 
in proper timed relation with respect to the 
stroke of the press. 

A further object is to provide means for de- 
livering the fastener elements to the holding 
strip and for holding the strip and fastener ele- 
ments in proper position with respect to each 
other while the fastener element Is being clamped 
to the strip. 

A further object is to provide fixed abutments 
on opposite sides of the strip at the point to 
-which the fasteners are attached thereto against 
which the jaws of the fasteners are pressed to 
properly position the same with respect to the 
strip, together with means for compressing the 
jaws into clamping engagement with the strip. 

A further object is to provide a reciprocating 
feeder for shifting the fastener element into en- 
gagement with the abutment, which is provided 
with the yielding actuating connections so that 
the fasteners will yleldably hold while their jaws 
are being compressed into clamping engagement 
with the strip. 

A further object is to provide means in con- 
nection with the forming press to accurately po- 
sition the metal stock with respect to the punches 
upon each stroke of the head. 

With the above and other objects in view, the 
invention may be said to comprise the fastener 
forming and assembling machine and method as 
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illustrated in the accompanying drawings here- 
inafter described and particularly set forth in 
the appended claims, together with such varia- 
tions and modifications thereof as will be ap- 
parent to one skilled.in the art to which the in- 
invention appertains, 

There are various novel steps in the method 
which will be described specifically and various 
novel combinations of steps that can be carried 
out by more than one machine or by a single ma- 
chine of any suitable construction. 

Reference should be had to thse accompanying 
drawings forming a part ef this specification in 
which: 

Figure 1 is an isometric view of a flat metal 
blank showing the operations that take place 
in forming a fastener element. 

Fig. 2 is an isometric view showing a fastener 
-element which has been severed from the metal 
stock. 

Fig. 3 is an isometric view showing the re- 
¢erSe side of the metal blank. 

Fig. 4 is an isometric view showing a fastener 
element in the position in which it is clamped 
to the corded tape. 

Fig. 5 is an isometric view showing the punch 
and die assembly, together with the plungers for 
transmitting the fasteners to strip engaging po- 
sition and for clamping the fastener jaws on the 
corded edge of the tape. 

Fig. 6 is an isometric view showing the open- 
ing in the die. 

Fig. 7 is a vertical section taken on the line 
indicated at 7—7 in Fig. 8. 

Fig. 8 is a sectional elevation showing the 
plungers for clamping the fasteners on the tape 
and the actuating means for these plungers. 

Figs. 9 and 10 are detail views of the tape 
feed mechanism. 

Fig. 11 is a vertical section taken on the line 
indicated at 1I1—11 in Fig. 12. 

Fig. 12 1s a front. elevation of the machine. 

Fig. 13 is a side elevation of the machine. 

Fig. 14 is a detail view showing the mechanism 
for controlling the intermittent actuations of the 
feed drum. 

Fig. 15 is a transverse section through the 
mechanism shown in Fig. 14. 

Fig. 16 is a detail view showing the ratchet 
and pawl mechanism by means of which the 
drum is periodically actuated. 

Fig. 17 is a detail view of a portion of the 
feed control mechanism. 

The present invention is employed in the man- 
ufacture of separable fasteners of progressively 
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interlocking type which are employed to contin- 
uously interlock edge to edge flaps of flexible 
material. 

The edges of the flaps have attached thereto 
at closely spaced points, jaw or fastener elements 
which are progressively interlocked or disengaged 
by means of a slider mounted for movement over 
the fastener elements of the two flaps. The fas- 
tener elements are ordinarily attached at regu- 
larly spaced points to helding strips which are 
secured along the edges of the flaps. The pres- 
ent invention in one of its aspects relates to a 
machine for forming the fastener elements and 
attaching them to a holding strip suitable for 
attachment to the flaps which are to be joined 
by the fastener. 

The fastener element 1 shown in Figs. 2 and 
4 is provided at one end thereof with a recess 
2 in one face and with a corresponding projec- 
tion 3 on the opposite face, the projection 3 be- 
ing formed to fit in the recess 2 of an identical 
fastener element, as well understood in the art. 

The fastener element is also formed with spaced 
compressible jaws 4 which are adapted to strad- 
dle a cord 5 secured along an edge of a fabric 
tape 6, as shown in Fig. 4, and to be compressed 
into clamping engagement with the cord 5 to 
permanently secure the fastener element to the 
tape. The fastener elements are formed from 
a flat strip 7 of metal stock by first punching 
in the stock an opening 8 which corresponds to 
the space between the clamping jaws 4, then com- 
pressing the stock between suitable dies to form 
the recess 2 and projection 3, adjacent one end 
of the opening 8. The complete fastener ele-~ 
ment is then punched from the stock, leaving a 
large opening 9 therein of the same size and 
shape as the fastener element. 

The fastener forming operations are performed 
in a suitable press such as illustrated in Figs. 
5 and 6, the press being provided wlth a suit- 
able bed 10 which has die openings 11 and 12 
of the same size and shape as the openings 8 
to be formed in the metal stock. The bed 10 
also has a die opening 13 of the same size and 
shape as the fastener element and of the same 
size as the opening 9, which is formed in the 
metal stock when the fastener is punched from 
the stock. Midway between the openings 12 and 
13 of the bed, the bed has a die recess 14 in which 
the projection 3 of the fastener element is formed. 
The press has a suitable head 15 which is mount- 
ed for reciprocation toward and from the bed 
10 and this head carries punches 16 and 17 which 
are alined with the dle openings 11 and 12 of 
the bed, and punch 18, which is alined with the 
die recess 14 and which has a point which con- 
forms to the recess 2 of the fastener element. 
The head 15 also has a punch 19 which is in 
alinement with and conforms to the die opening 
13 of the bed. As shown in Fig. 5 a position- 
ing punch 17 is located between the punches 16 
and 18 and is somewhat longer than the others. 
This punch has a tapered end 20 and it will be 
readily seen that it will enter one of the open- 
ings formed by punch 16 and position the piece 
of stock so that the other tools will act on the 
metal at the proper place. 

Extending transversely beneath the opening 13 
of the bed, there is a guideway 21 of substantially 
the same width as the opening 13 to receive the 
fastener elements discharged by the punch 19 
and in this guideway, there is mounted a recip- 
rocating plunger 22 for advancing the fastener 
elements in the guideway. At the front of the 
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machine, the frame of the machine is provided 
with a slot 23 to receive the tape 6, which is 
supported in the slot 23 with its corded edge 5 
toward the guideway 21, the slot 23 being posi- 
tioned centrally of the guideway so that the 
jaws of the fastener elements may be advanced 
to a position in which they straddle the corded 
edge 5 of the tape. 

In order to properly position the fastener ele- 
ment with respect to the tape, fixed abutments 
24 are secured on opposite sides of the tape 6 
at the end of the guideway 21 and these abut- 
ments have beveled edge portions 25 on the 
inner sides thereof with which the ends of the 
jaws 4 of the fastener elements engage. 

For clamping the fastener elements on the 
tape, a pair of post plungers 26 are mounted on 
opposite sides of the tape for movement into and 
out of engagement with the jaws of the fastener 
element, straddling the tape and held against the 
abutments 24. The plungers 22 and 26 are oper- 
ated in timed relation with respect to the move- 
ments of the head 15 of the press to move each 
fastener element as it is separated from the 
metal stock into engagement with the abutments 
24 and to compress the jaws thereof into clamp- 
ing engagement with the corded edge 5 of the 
tape to permanently secure the fastener element 
to the tape, the tape being continuously fed at 
a suitable rate to provide the desired spacing 
between the fastener elements. 

As best shown in Fig. 7 of the drawings, the 
plunger 22 is attached to a suitable slide 27 
mounted in the guideway at the rear of the bed 
10 and this slide is directly actuated from the 
head 15 of the press through a bell crank lever 
28 which is mounted to swing on a fixed pivot 29 
carried by a bracket 30 fixed to the frame of the 
machine. The bell crank lever 28 has a down- 


wardly extending arm 31, the lower end of which - 


extends into a slot 32 in the slide 27 and has 
a forked end 33 straddling a pin 34 extending 
across the slot 32 of the slide. The other arm 35 
of the bell crank lever extends forwardly of the 
pivot 29 and has a forked end 36 straddling a 
horizontal pin 37 carried by the lower end of a 
vertical post 38 which is slidably niounted in the 
head 15. The post 38 is yieldably supported on 
the head 15 by means of a coil spring 39 which 
is interposed between the upper face of the head 
and a washer 40 secured upon the upper end of 
the post 38. 

It will be apparent that when the head 15 moves 
upwardly, the bell crank lever 28 is rocked in a 
directlon to move the slide 27 toward the bed 
10 and plunger 22 toward the tape 6, the move- 
ment of the slide 27 being such that the plunger 
22 is moved from a position in which its for- 
ward end is at the rear of the opening 13 to a 
position in which a fastener element engages 
with abutments 24, the spring 39 providing a 
yielding connection so that at the forward end 
of the stroke of the plunger 22, the fastener ele- 
ment is yieldingly pressed against the abutments 
24 so that the fastener element is positively held 
during the action of the plungers 26 to compress 
the jaws into clamping engagement with the tape. 
To limit the forward movement of the slide 27 and 
plunger 22 and prevent excessive pressure from 
being exerted on the fastener element, the slide 
27 is preferably provided with a stock bar 41 
secured thereto by means of a bolt 42 which 
engages with the frame of the machine to limit 
the forward movement of the slide. 

As best shown in Fig. 8 of the drawings, the 
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compressing plungers 26 have fastener en- 
& portions 26a in the form of hardened 
plates which have a thickness substantially 
I to the thickness of the fastener elements 
these plungers are normally held clear of 
guideway 21 to permit the fastener element 
9¢ moved to a position between them by 
ns of compression springs 43 interposed be- 
n the plungers and the fixed abutments 24. 
plungers 26 have inclined outer ends 44 
h are engaged by wedge members 45 mount- 
or vertical movement in slots 46 provided 
jhe frame and attached to the lower ends 
he vertical rods 47 fixed to the head 15 of 
press. 
e rods 47 have upper ends 48 threaded into 
head 15 and are held in adjusted position 
1 respect to the head by means of lock nuts 
During the up stroke of the head 15, the 
ge members 45 acting on the inclined faces 
7 the plungers 26 force the plungers inward- 
ainst the jaw members 4 of a fastener ele- 
at to compress the jaws into clamping en- 
ement with the tape, the movement of the 
ngers 26 being so timed that they are brought 
h engagement with the fastener element im- 
hiately after the fastener element has been 
ved into engagement with the abutments 24 
the plunger 22. 
ss shown in Figs. 9 to 13, the reciprocating 
d 15 is suspended from and actuated by a 
nk shaft 50 which is continuously driven by 
* suitable means such as through a belt pul- 
51, the frame of the machine being provided 
h suitable vertical guides 52 for the head. 
n order to feed the meta! stock 7 intermit- 
tly and at the proper rate across the bed 10, 
i rollers 53 are provided as shown in Fig. 13 
. one of these feed rollers is intermittently 
iated through a ratchet 54 fixed to its shaft 
means of a pawl 55 carried by a rocker arm 
ileeved upon the shaft of the feed roller. The 
t 56 is connected by an adjustable link 57 
an eccentric disc 58 with which the rod 57 
an adjustable connection so that the angular 
ke of the rocker arm 56 may be varied to 
vide the desired feed for the strip 7 of the 
al stock. 
he fabric tape 6 is fed from a reel 59 through 
angle guide 60 into a vertical guide slot 23 
movement is imparted to the tape by means 
, drum 61 adjacent the top of the frame over 
ch the tape passes. The drum 6] is fixed to 
raft 62 and is driven from e sleeve 63, which 
otatably mounted on the chaft 62, through 
itchet 64 fastened to the sleeve and a pawl 
arried by the drum and engaging the ratchet. 
Sleeve 63 has fixed thereto a worm gear 686 
ch is driven by a worm 67 on e& shaft 68 
ch has a helical gear 69 meshing with a heli- 
gear 70 on the crank shaft 50. The drum 
s thus driven at 2 rate so proportioned to 
rate of operation of the punch carrying head 
© provide the proper spacing between suc- 
ive fastener elements applied to the tape. 
he mechanism which has just been described 
drive the feed drum at a continuous rate 
it will be observed that for a very brief pe- 
of time the portion of tape at the clamping 
ion will have to remain stationary until re- 
ed by the side tools 26. The length cf the 
» between the clamping station and the feed 
n is readily capable of sufficient stretching 
iow the strip to be held stationary momen- 
ly by the clamping jaws. 
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it is desirable, however, that means be provided 
for momentarlly increasing the speed of move- 
ment of the tape at predetermined Intervals to 
provide a relatively wide space between fastener 
elements so that the rows of fastener elements 
applied to the tape will be the required lIength 
for the particular fastener In which they are to 
be used. 

It will be noted that the pawi 65 does not 
interfere with the rotation of the drum 61 at a 
rate faster than that of the sleeve 63 and ratchet 
64 and In order to provide gaps at predetermined 
intervals between the fasteners on the tapes, 
means is provided for automatically advancing 
the drum 61 with respect to the ratchet 64 at 
predetermined intervals. The drum 61 is, how- 
ever, engaged by a brake 71 which imposes a drag 
on the drum to prevent its over-running the 
ratchet except when positively actuated. The 
advancing movement of the drum 61 Is accom- 
plished by means of a trip controlled mechanism 
operated from the crank shaft which will now be 
described. 

At one end of the crank shaft 50, there is a 
crank 72, see Fig. 12, to which is connected a 
rack 73 which meshes with a pinion 74 loose on 
the shaft 62, see also Fig. 16, the rack 73 being 
held in engagement with the pinion 74 by means 
of a guide member 75 plvoted on the shaft 62. 
Upon each rotation of the shaft 50, the pinion 74 
is oscillated through a relatively large angle on 
the shaft 62 and means is provided in connection 
with the pinion 74 for actuating the shaft 62 at 
predetermined intervals. To this end, a ratchet 
76 is fixed to the shaft 62 alongside the pinion 74, 
and fixed to the pinion 74 there is a projecting 
member 77 which carries a pawl 78 which is nor- 
mally held out of engagement with the ratchet 
76, but which may be moved at intervals Into 
engagement with the ratchet to impart rotation 
to the shaft 62. 

The pawl 78 is mounted on a pivot pin 79 and 
is held either in or out of its ratchet engaging 
position by means of a trip lever 80 which is 
mounted intermediate its ends on a pivot pin 81 
carried by the paw] carrier 77 and which carries 
at one end a spring pressed plunger 82 which has 
& pointed end engageable with closely spaced 
V notches 83 and 84 in the pawl 78. 

When the lower end of the lever 80 is swung 
outwardly, the plunger 82 engages in the inner 
notch 82 of the pawl 78 and holds the pawl out 
of engagement with the ratchet as shown in full 
Ines in Fig. 16. When the lower end of the lever 
80 is swung inwardly, the plunger 82 engages in 
the notch 84 and holds the pawl in engagement 
with the ratchet as shown in phantom lines in 
said figure. The trip lever is actuated at in- 
tervals by means of a movably mounted trip pin 
85 which may be shifted to a position to actuate 
the trip lever 80 at the end of the clockwise stroke 
of the carrier 77 in a direction to shift the trip 
lever 80 to a position in which it holds the pawl 
76 in engagement with the ratchet during the 
succeeding counterclockwise stroke to impart a 
movement to the feed drum in excess of its 
normal) rate of rotation in order to provide a 
relatively wide space between fastening elements 
applied to the strip. The trip pin $5 is attached 
to an arm &6 fixed to a shaft 87 journaled in the 
frame and is movable about the axis of the shaft 
87 into and out of tripping position with respect 
to the lever 30. The oscillation of arm 86 is 
limited by stop members as indicated in Fig. 16. 
The lower end of the lever 30 has oppositely in- 
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clined faces 88 and 89, the former being engage- 
able with the pin 85 in Its tripping position to 
shift the lower end of the lever inwardly to en- 
gage the pawl 78 with the ratchet and the latter 
engaging with the pin in the non-tripping posi- 
tion thereof to return the paw] to inoperative 
position. ‘The shaft 87 is provided with a second 
arm 90 having a laterally projecting pin 91 and 
this arm has connected thereto a spring 92 which 
acts to normally hold the shaft 87 at one limit 
of its movement with the pin 85 in its non-trip- 
ping position. 

In order to cause the drum 61 to be advanced at 
proper intervals to space the fasteners on the 
strip, a trip arm 93 is caused to engage the pin 
91 to swing the pin 85 and arm 86 to move the pin 
85 to tripping position, the arm 93 being actuated 
through suitable timing mechanism from the 
shaft 50 so as to automatically speed up the feed 
of the strip after a predetermined number of 
fastening elements have been attached thereto. 

As shown in Figs. 12 and 14, the arm 93 is 
attached to one end of a drum 94 which is 
mounted for rotative and endwise movement by 
means of a suitable bearing 62a as shown in Fig. 
15. The other end of the drum is supported on 
the stationary screw 95 fixed to a bracket 96 car- 
ried by the frame of the machine, it being under- 
stood that the drum is threaded to cooperate with 
the screw 95 whereby axial movement is imparted 
to the drum when rotated. The arm 93 has at its 
outer end 2 member 93a pivoted thereto at 930 as 
shown in Fig. 17 which may rotate against the 
tension of spring 93c in one direction so that the 
trip arms 86 and 90 are actuated by the arm 93 
in one direction only. Intermittent rotative 
movement is imparted to the drum by means of a 
connecting rod 97 which is eccentrically con- 
nected to the shaft 50 at one end and at its op- 
posite end to a bell crank 98 which is mounted 
to oscillate about the drum between the two arms 
of a bracket 99 which encircle the drum. This 
bracket which is fixed to the frame of the ma- 
chine by a bolt 100 maintains the bell crank in 
proper position when the drum moves axially. 
The bell crank 98 carries a double pawl 101 which 
is pivoted at its center and has detents 102 at its 
ends either of which is engageable in longitudinal 
grooves 103 in the periphery of the drum, one of 
the paw] detents serving to impart rotation to the 
drum in one direction and the other in the op- 
posite direction as best shown in Fig. 15. The 
pawl is yieldingly held in either of its positions 
by means of a spring pressed plunger 104 mounted 
in an arm 105 fixed to a pivot pin 106 journaled 
in the bell crank 90 so that it may be swung to 
engage the plunger with either of two shoulders 
107 at opposite ends of the pawl. 

Means is provided for automatically shifting 
the arm 105 to reverse the pawl 101 and thereby 
reverse the direction of rotation of the drum and 
this means consists of collars 108 secured upon 
opvosite end portions of the drum and having 
stop pins 109 which engage with lateral arms 110 
fixed to opposite ends of the pivot pin 106 to shift 
the same. As the drum rotates and moves later- 
ally on the screw 95, one or the other of the arms 
110 comes into circumferential alinement with a 
stop pin 109 and as the drum rotates, is engaged 
by the pin which swings the arm 105 and reverses 
the position of the pawl 101. 

The drum is thus alternately rotated in one 
direction and then the other and reciprocated 
axially. At one end of the axial reciprocation of 
the drum, the pin 91 is engaged by the arm 93 
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shifting the trip pin 85 into the path of the tr 
lever 80 so that at one end of its stroke, the pay! 
78 is shifted into engagement with the ratchet { 
to impart a relatively rapid movement to tt 
feed drum 61. The rotative movement of tt 
drum 94 is relatively slow with respect to the raj 
of movement of the oscillating pawl carrier { 
so that the pin 85 will be held in tripping positic 
by the arm 93 a sufficient length of time to tri 
the pawl 78 but during the time in which tk 
carrier 77 is making a complete oscillation, tf 
arm 93 will have been moved to a position relea 
ing the pin 91 so that the trip pin 85 will be re 
turned by the spring 92 to its normal positia 
where it is engaged by the inclined face 89 of tk 
trip lever and shifts the trip lever to the positio’ 
in which it holds the pawl 78 out of ratchet engag 
ing position. 

Thus, upon a predetermined number of revolt 
tions of the operating shaft 50, the feed drum; 
automatically advanced to provide a gap betwee 
the fastening elements applied to the strip s 
that there will be a predetermined number ¢ 
fasteners closely and equally spaced along th 
strip and then a gap where the strip may bh 
severed. ; 

In order to vary the number of fasteners in 
group, the collars 108 may be adjusted longi 
tudinally of the drum 94 to increase or decreas 
the extent of axial movement of the drum an 
the number of rotations of the operating shai 
between successive overrunning movements ¢ 
the feed drum. 

The machine of the present invention is adapt 
ed to operate efficiently at a very high rate c 
speed by reason of the fact that each fastene 
element is transferred to the tape and fixe 
thereto before another fastener element is sep 
arated from the metal stock. Furthermore, th 
fastener feed plunger and the clamping plunger 
are operated by very simple mechanical conne 
tions directly from the reciprocating head of th 
press so that the assembling and clamping opera 
tions are performed very rapidly and in exac 
timed relation to the movements of the heac 
In addition, the punching operations on th 
metal stock are kept very accurate by the posi 
tioning punch 17 which accurately alines th 
metal stock with respect to the punches and di 
openings upon each stroke of the press. 

Furthermore, it is to be understood that th’ 
particular form of apparatus shown and de 
scribed, and the particular procedure set fort 
are presented for purposes of explanation an 
illustration and that various modifications of sai! 
apparatus and procedure can be made withou 
departing from my invention as defined in th! 
appended claims. 

What I claim is: 

1. A machine for forming fastener element 
and attaching the same to a strip and compris 
ing a bed, a reciprocating head moving towar: 
and from the bed, means for intermittently feed 
ing metal stock across the bed beneath the heac 
cooperating means carried by the bed and hea 
for forming fastener elements from said meta 
stock and separating the formed fastener cle 
ments one at a time from the stock, means fo 
supporting and feeding the strip, and meen 
actuated by said head for moving each fastene 
element as it is separated from the stock int: 
engagement with the strip and for fastening thi 
same to the strip. | 

2. A machine for forming fastener element 
and attaching the same to a strip and compris 


a bed, a reciprocating head moving toward 
from the bed, cooperating means earried by 
d bed and head for forming fastener elements, 
ideway beneath the bed onto which the 
ed fastener elements are delivered. means 
supporting and feeding a strip across the 
of said guideway, a plunger operated by said 
d for moving the fastener elements into en- 
ement with said strip, and means operated by 
‘a head for attaching the fastener elements to 


. A machine for forming fastener elements 
d attaching the same to a strip and compris- 
a bed, a reciprocating head moving toward 
id from the bed, means for intermittently feed- 
metal stock across the bed beneath the head, 
uideway beneath the bed, means carried by the 
lad and bed for forming fastener elements from 
d stock and for delivering a fastener element 
on each down stroke of the head into said 
ideway, means for supporting and feeding a 
sip across an end of the guideway, and means 
erating during each up stroke of the head to 
sve a fastener element along the complete 
igth of said guideway into engagement with the 
rip and to attach the fastener element to the 
rip. 

‘. A machine for forming fastener elements and 
taching the same to a strip and comprising a 
d, a reclprocating head moving toward and 
9m the bed, means for intermittently feeding 
etal stock across the bed beneath the head, a 
ideway beneath the bed, means carried by the 
ad and bed for forming from said stock fastener 
aments having spaced compressible jaws and for 
livering a fastener element upon each down 
roke of the head intc the guideway, means for 
pporting and feeding a strip across an end of 
e guideway, a plunger in said guideway and 
eratively connected to the heed for pushing 
ch fastener element into engagement with the 
rip with the jaws straddling the strip, and op- 
ised plungers operatively connected to the head 
r pressing the jaws into clamping engagement 
th the strip. 

5. A machine for forming fastener elements 
id attaching them to a strip and comprising a 
d, a vertically reciprocating head co-operating 
th the bed, means for intermittently feeding 
etal stock across the bed beneath the head, a 
lideway beneath the bed, means carried by the 
ad and bed for forming fastener elements from 
id stock and for delivering a fastener element to 
id guideway upon eaeh down stroke of the head, 
eans for supporting and feeding a strip across 
1 end of the guideway, means operatively con- 
ected to the head for moving a fastener element 
ong the guideway into engagement with said 
rip upon eaeh up stroke of the head, and means 
tuated by the head for attaching the fastener 
ements to the strip. 

6. A maehine for forming fastener elements 
id attaching them to a strip and comprising a 
id, a vertically reciprocating head co-opereting 
ith the bed, means for intermittently feeding 
etal stock across the bed beneath the head, a 
tideway beneath the bed, means carried by the 
:ad and bed for forming from said stock fastener 
ements having spaced compressible jaws and for 
Nivering a fastener element to the guideway 
jon each down stroke of the head, means for 
ipporting and feeding a corded tape across an 
id of the guideway, opposed plungers on opposite 
des of the tape, a plunger in said guideway for 
oving each fastener into a position between the 
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opposed plungcrs with its Jaws straddling the tape, 
and means for operating said opposed plungers 
during the intervals between suceessive down 
strokes of the head to engage the fasteners with 
the tape and clamp the same thereon. 

7. Amachine for forming fastener elements and 
attaching them to a strip and comprising a bed, 
a vertically reciprocating head co-operating with 
the bed, means for intermittently feeding metal 
stock across the bed beneath the head, a guideway 
beneath the bed, mneans carried by the head and 
bed for forming froin seid stock fastener elements 
having spaced compressible jaws and for deliver- 
ing a fastener element to the guideway upon each 
down stroke of the head, means for supporting 
and feeding a corded tape across an end of the 
guideway, opposed plungers on opposite sides of 
the tape, a plunger in said guideway for moving 
each fastener into a position between the opposed 
plungers with the jaws straddling the tape, and 
means operatively connected with the head for 
actuating said plungers during each up stroke of 
the head to engage a fastener with the tape and 
clamp the same thereon. 

8. A machine for forming fastener elements 
and attaching them to a strip comprising a hed, 
a vertically reciprocating head co-operating with 
the bed, means for intermittently feediug metal 
stock across the bed beneath the head, a guide- 
way beneath the bed, means carried by the head 
and bed for forming from said stock fastener ele- 
ments having spaced compressible jaws and for 
delivering a fastener element to the guideway 
upon each down stroke of the head, means for 
supporting and feeding a corded tape across an 
end of the guideway, opposed plungers on opposite 
sides of the tape, a plunger in said guideway for 
moving each fastener into a position between the 
opposed plungers with its Jaws straddling the 
tape, means operatively connected to the head 
for operating the guideway plunger during the 
upstroke of the head, and separate means for 
operating said opposed plungers to compress the 
jaws of the fastener elements into clamping en- 
gagement with the tape. 

9. A machine for forming fastener elements 
and attaching the same to a strip, comprising a 
bed, a vertically reciprocating head co-operating 
with the bed, a guideway beneath the bed, means 
for supporting and feeding a strip vertically 
across an end of the guideway and edgewilse with 
respect thereto, means for intermittently feeding 
metal stock across the bed beneath the head, 
means carried by the head and bed for forming 
from said stock fastener elements having spaced 
compressible jaws and for delivering a fastener 
element to said guideway upon each down stroke 
of the head, a plunger in said guideway, opposed 
plungers on opposite sides of the strip, springs 
normally holding the latter plungers away from 
the strip, means operatively connecting the guide- 
way plunger with the head for moving the same 
toward the strip during the up stroke of the 
head to shift a fastener element into 2 position 
in which its jaws straddle the strip, and wedge 
members movable with the head and acting upon 
the opposed plungers to simultaneously move 
them into engagement with the fastener jaws to 
compress the same into clamping engagement 
with the strip. 

10. A machine for forming fastener elements 
and attaching the same to a strip, comprising a 
bed, a vertically reelprocating head co-operating 
with the bed, a guideway beneath the bed, means 
for supporting and feeding a strip vertically across 
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an end of the guideway and edgewise with re- 
spect thereto, means for intermittently feeding 
metal stock across the bed beneath the head 
punches carried by the head and bed for punch- 
ing from said stock fastener elements having 
spaced compressible jaws and for delivering a 
fastener element to said guideway upon each 
down stroke of the head, a plunger in said guide- 
way, opposite plungers on opposite sides of the 
strip, springs normally holding the latter plung- 
ers away from the strip, a bell crank lever mount- 
ed on a fixed pivot and having one arm yieldingly 
connected to the head and its other arm con- 
nected to the guideway plunger, and means oper- 
atively connecting the head with the opposed 
plungers for operating the same in opposition to 
their springs to compress the jaws into clamping 
engagement with the strip. 

11. A machine for forming fastener elements 
and attaching the same to 2 strip, comprising a 
bed, a vertically reciprocating head co-operating 
with the bed, a guideway beneath the bed, means 
for supporting and feeding a strip vertically 
across an end of the guideway and edgewise with 
respect thereto, means for intermittently feeding 
metal stock across the bed beneath the head, 
means carried by the head and bed for forming 
from said stock fastener elements having spaced 
compressible jaws and for delivering a fastener 
element to said guideway upon each down stroke 
of the head, 4 plunger In said guideway, opposed 
plungers on opposite sides of the strip, springs 
normally holding the latter plungers away from 
the strip, a bell crank lever mounted on a fixed 
pivot and having one arm yieldingly connected 
to the head and its other arm connected to the 
guideway plunger, and wedge members movable 
with the head and acting on said opposed plung- 


ers to move the same toward the strip to com- 


press the jaws into clamping engagement there- 
with. 

12. In a machine of the character described, 
a guideway, means for supporting and feeding 
a strip across the guideway centrally thereof with 
the strip disposed edgewise to the guideway, fixed 
abutments at the end of the guideway on oppo- 
site sides of the strip, means for delivering to 
the guideway at predetermined intervals fastener 
elements having spaced compressible jaws pre- 
sented toward the strip, means associated with 
the guideway for advancing each fastener ele- 
ment to a position in which its jaws straddle the 
strip and engage said abutments and for yield- 
ingly holding the fastener element against said 
abutments, and means for compressing said jaws 
into clamping engagement with the strip while 
the fastener element is so held. 

13. In a machine of the character described, 
a guideway, means for supporting and feeding 
a strip across the guideway centrally thereof with 
the strip disposed edgewise to the guideway, fixed 
abutments at the end of the guideway on oppo- 
site sides of the strip, means for delivering to 
the guideway at predetermined intervals fastener 
elements having spaced compressible jaws pre- 
sented toward the strip, a plunger in the guide- 
way for advancing the fasteners to strip engag- 
ing position, a reciprocating actuator having a 
yielding connection with said plunger whereby 
the fastener element is yieldingly held between 
said plunger and said abutments at the end of 
the stroke of the plunger, and means for com- 
pressing said jaws into clamping engagement 
with the strip while the fastener element is yield- 
ingly held against said abutments. 
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14. In a machine for affixing fastener elements 
to a strip, means for feeding the strip includ- 
ing a feed drum, a ratchet through which the i 
drum is driven, a rotatable member having a_ 4) 
pawl engaging said ratchet, means for contin- jx 
uously rotating said member, means independent’ x 
of the pawl and ratchet for turning the drum; 
in the direction in which it is turned by the’ | 
pawl and ratchet, but at a higher speed, and) ,; 
means for intermittently actuating the last men- jy 
tioned means, said actuating means being ad-  y 
justable for varying the intervals between actua-) » 
tions thereof. 8 

15. In a machine for affixing fastener elements , 
to a strip, a drive shaft, fastener forming and}, 
affixing means operated by said shaft, means for })y; 
feeding a strip past the affixing means includ-)) 
ing a feed drum, means including a pawl and), 
ratchet for driving said drum at a uniform speed | ; 
from said shaft, a second ratchet rotatable with }}; 
said drum, a pawl mounted to swing about the}, 
axis of said second ratchet and engageable there- f 
with, means operated by said drive shaft for os- |, 
cillating the last mentioned pawl, means for nor- |) 
mally holding said pawl out of engagement with { 
said second ratchet, and means operated by said | 
shaft for periodically engaging said pawl with), 
said ratchet. } 

16. In a machine for affixing fastener elements |, 
to a strip, a drive shaft, fastener forming and}, 
affixing means operated by said shaft, means for), 
feeding a strip past the affixing means includ- |, 
ing a feed drum, means including a pawl and) 
ratchet for driving said drum at a uniform speed), 
from said shaft, a second ratchet rotatable with|( 
said drum, a pawl mounted to swing about the 
axis of said second ratchet and engageable there- 
with, means operated by said drive shaft for os- 
cillating the last mentioned pawl, means for nor- 
mally holding said pawl out of engagement with’ 
said second ratchet, and means operated by said 
shaft for periodically engaging said pawl with 
said ratchet, said last mentioned means being 
adjustable to vary the intervals between actua- 
tions of said second ratchet by said pawl. 

17. In a machine for affixing fastener elements: 
to a strip, a drive shaft, fastener forming and: 
affixing means operated by said shaft, means for: 
feeding a strip past the affixing means includ-- 
ing a feed drum, means including a pawl and 
ratchet for driving said drum at a uniform speed. 
from said shaft, a second retchet rotatable with’ 
said drum, a paw] mounted to swing about the: 
axis of said second ratchet and engageable there-- 
with, means operated by said drive shaft for os-- 
cillating the last mentioned pawl, means for nor-- 
mally holding said paw] out of engagement with 
said second ratchet, a fixed threaded member, 
a rotatable member in threaded engagement! 
therewith, means operated by said shaft for ro-- 
tating the latter member to advance the same™ 
on said first threaded member, means operable 
at predetermined intervals for reversing the di-: 
rection of movement of the rotatable member, 
and means carried by the rotatable member for 
periodically engaging said pawl with said second | 
ratchet. 

18. In a machine of the character described, 
a drive shaft, a feed drum, a ratchet having a 
driving connection with said drum, a rotatable 
member mounted coaxially with said ratchet, a 
pawl carried by said rotatable member and en- 
gaging said ratchet, a driving connection between 
said drive shaft’ and rotatable member for con- 
tinuously rotating the latter, and means perlodi- 


cally operated by said drive shaft for imparting 
to the drum a rotative movement at a speed in 
excess of that of said rotatable member, said last 
mentioned means being adjustable to vary the 
intervals between actuations of the drum thereby. 

19. In a machine of the charaeter described, 
a drive shaft, a feed drum, a ratehet having a 
driving connection with said drum, a rotatable 
member mounted coaxially with said ratchet, a 
pawl carried by said rotatable member and en- 
gaging said ratchet, a driving connection between 
said drive shaft and rotatable member for con- 
tinuously rotating the latter, a second ratehet 
having a driving connection with said drum, a 
member mounted to swing about the axis of said 
second ratehet, means operated by said drive shaft 
for oscillating the latter member, a pawl carried 
by said member and engageable with said ratch- 
et, means for normally holding the latter pawl out 
of engagement with the ratehet, and means op- 
erated by said drive shaft for periodically engag- 
ing said pawl] with its ratchet. 

20. In a machine of the character described, a 
drive shaft, a feed drum, a ratehet having a driv- 
ing connection with said drum. a rotatable mem- 
ber mounted coaxially with said ratchet, a pawl 
carried by said rotatable member and engaging 
Said ratchet, a driving conneetion between said 
drive shaft and rotatable member for continuous- 
ly rotating the latter, a second ratchet having a 
driving conneetion with said drum, a member 
mounted to swing about the axis of said secona 
ratchet, means operated by said drive shaft for 
oscillating the latter member, a pawl carried by 
said member and engageable with said ratehet, 
fmeans for normally holding the latter pawl out 
of engagement with the ratchet, and means op- 
erated by said drive shaft for periodically engag- 
ing said pawl with its ratchet said last mentioned 
means being adjustable to vary the time intervals 
between actuations of the drum by the second 
pawl and ratchet. 

21. The method of forming fastener elements 
of the type having spaced clamping jaws at one 
end and an interlocking projection and recess at 
the other end, ineluding,feeding a flat piece of 
metal, forming said projection and reeess, cutting 
out portions to provide spaces between the clamp- 
ing jaws of each element and afterwards severing 
the elements from the strip, said cutting out and 
severing being performed in separate operations. 

22. The method of making a fastener stringer 
of the type having a flexible strip and fastener 
elements attached to said strip by clamping faws 
at one end comprising forming interlocking pro- 
jections and recesses in a flat strip of material, 
punching out material adjacent said recesses to 
provide spaces between the clamping jaws of the 
fastener elements when separated from the strip, 
sever.ng the elements from the strip in a succeed- 
‘ing operation and attaching said fastener ele- 
ments to the flexible strips at spaced intervals. 

23. The method of forming fastener elements 
each having a recess and projection at one end 
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and separated clamping jaws at the other end 
and attaching such elements to a strip compris- 
ing forming reeesses and projections in said strip 
at spaced intervals, successively positioning sald 
recesses and projections under a blanking punch 
and blanking out elements each of which ineludes 
a recess and projection, transferring said ele- 
ments, one at a time, to a carrier strip, and press- 
ing the jaws of sald element together to clamp 
the same around the edge of said strip. 

24. The method of forming fastener elements 
each having a reeess and projeetion at one end 
and separated clamping jaws at the other end 
and attaching such elements to a stringer com- 
prising feeding a flat strip of material, forming 
aligned recesses and projeetions in said strip of 
material, positioning said recesses and projections 
in turn under a blanking puneh and successively 
blanking out elements from said strip each of 
which includes a recess and projection and jaws 
extending cross-wise of the strip, transferring 
said elements. one at a time, into attaching posi- 
tion with the elamping jaws astride a carrier 
strip and bending said jaws together to clamp 
the elements to said strip. 

25. The method of making a fastener stringer 
of the type having a flexible strip and fastener 
elements attached in spaeed relation to the edge 
of said strip eomprising feeding a strip of metal, 
forming interlocking projeetions and reeesses 
therein and punehing out elements therefrom, 
each of whieh ineludes a projection and reeess 
and shaped to provide separated clamping jaws 
at one end, feeding a fabric strip wholly out of 
the line of said metal feed, transferring the ele- 
ments as punehed from the metal strip to the 
fabrie strip and positioning the same thereon with 
the jaw end astride the edge of the strip and 
clamping said jaws to the strip. 

26. A machine for seeuring fastener elements 
to a supporting tape comprising continuously op- 
erable feeding means for feeding the tape under 
tension, fastener element clamping mechanism 
spaced from the feeding means for elamping the 
fastener elements to the tape, said element clamp- 
ing mechanism being stationary whereby move- 
ment of the tape at the clamping station is tem- 
porarily arrested by the fastener element being 
elamped without arresting operation of said fecd- 
ing means. 

27. In a machine for affixing fastener elements 
to a strip, continuously operable feeding means 
for feeding the strip under tension continuously 
ineluding a feed drum, means for normally driv- 
ing said drum at a eontinuous uniform speed, 
means for periodically inereasing the speed of ro- 
tation of the drum to provide gaps between groups 
of fastener elements on the tape, and means for 
intermittently feeding fastener elements to a po- 
sition astride the edge of said strip and clamp- 
ing them in position thereon. 
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To all whom. it may concern: 

Be it known that I, Lou W. Ssira, n citi- 
zen of the United States, residing at Chi- 
cago, in the county of Cook and State of 
Illinois, have invented a certain new and 
useful Improvement in Methods of Making 
Paper-Box Fasteners, of which the follow- 
ing is a full, clear, concise, and exact <le- 
scription, reference being hnd to the ac- 
companying drawings forming a part of 
this specification. 

My invention relntes to an improved 
method of making paper box fasteners and 
the like. 

The primary object of my invention is to 
provide an improved method of manufac- 
turing a simple and inexpensive form of 
box fastener which will have maximum se- 
curity of engagement with the wall of the 
paper box; this being accomplished by de- 
vising the body portion thereof to have a 
comparatively large area of clenched en- 
gagement with the wall of the box by the 
provision of a plurality of clenching prongs 
on the body portion at points so distributed 
as to sustain the lateral and outward strains 
to which the fastener is subjected, without 
danger of tearing from the box. 

This improved method is designed to 
punch out these fasteners with maximum 
rapidity and with perfect economy of ma- 
terial, this latter result being attained by 
punching the fasteners out of the stoc 
material in such a manner as to utilize every 
bit of stock and avoid the creation of any 
waste scYap. 

In the accompanying drawings in which 
a preferred embodiment of my invention is 
particularly illustrated : 

Figure 1 is a perspective view of a paper 
box illustrating the application of one of 
my improved fasteners; 

Fig. 2 is a perspective view of the stock 
material illustrating in progressive sequence 


the various punching operations performed 


thereon ; 
Fig. 3 is an enlarged perspective view of 
the completed fastener; 
. ae 4 is a simplified end view of the 
punching dies for performing the punching 
operations; 
Fig. 5 is a side view of the same; and 
Fig. 6 is a plan view of the die plate. 
Referring to the perspective illustration 
a i ee re ny ot) 
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prises a body portion 10 and nan extending 
tongue 11. The tongue 11 is made consid 
erably narrower than the body portion 10, 
forming un upper edge on the body portion 
from which are bent down two prongs or 
spurs 12—12, These prongs are of trian- 
gular formation, being struck down from 
the metal along the lateral edges of the 
tongue 11 in such a manner as to form verti- 
cal inner edges on the prongs and inclined 
outer edges which converge inwardly and 
form points on the prongs. The lower end 
of the fastener is similarly formed with two 
triangular prongs 14—14. The outer edges 
of these prongs 14 extend vertically, or at 
a right angle to the body of the fastener, 
while the inner edges extend diagonally 
thereto to form the points. It will be 
noticed that the lower edge of the body por- 
tion 10 is formed with an upwardly ex- 
tending recess 15. As I shall hereinafter 
deseribe in connection with the punching 
operation, this recess results from punehing 
the tongue end of the preceding fastener 
out of the body portion of the next adjacent 
fastener. This practice does not impair 
the strength of the body portion 10 or 
prongs 14 to any extent, and has the ad- 
vantage of saving a considerable quantity 
of metal. 

Fig. 1 illustrates a typical application of 
my improved type of fastener to a paper 
The fasteners are secured to the end 
walls of the box 16 by forcing the prongs 12 
and 14 through the wall of the box from the 
outside and clenching over the inner pro- 
jecting ends on the inside of the box. The 
provision of the four prongs 12—12 and 
14—14 at the four corners of the fastener 
insures a distributed area of engagement 
of the fastener with the wall of the 
box and assures a firmer mounting of 
the fastener on the box. The four-point 
fastening prevents lateral as well as 
inward and outward bending strains 
from loosening the fastener and thus 
securely holds the fastener against 
such strains as will generally tend to loosen 
a two-prong fastener. The fasteners are 
preferably situated adjacent the upper edge 
of the wall of the box, so that the tongues 
11 thereof will be in position to pass through 
slotted openings 17 in the ends of the box 18. 


With the box cover 18 in position, the pro- 
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down upon the cover, etther along the top 
or down across the ends, in an obvious man- 
ner. 

In Fig. 2 I have illustrated the successive 
punching operations involved in the manu- 
facture of these fasteners; and it will be 
noted from this figure that the stock 
material is in the form of strip metal of 
exactly the same width as that of the 
finished fastener. The first operation to be 
performed on the stock strip 20 is the punch- 
ing of two diagonal incisions 21 on opposite 
sides of the strip, and simultaneously there- 


with, or subsequently, bending the tri- 
angular portions of metal formed by the 


acute nngles of the incisions downwardly on 
each side of the strip and thereby forming 
the triangular prongs 14—14. After the 
cutting of these two incisions 21—21 and the 
bending downward of the prongs 14, which 
operations are preferably performed as a 
simultaneous operation, the stock strip 20 
is fed forwardly (which is to the mght as 
illustrated in Fig. 2) to place the diagonal 
incisions 21 under the punching tools whieh 
perform the next operation. This latter 
operation is to make two ineisions 22—22 
which extend substantially longitudinally 
from the innermost ends of the diagonal in- 
cisions 21—21, as indicated by the dotted 
lines at the first step and by the full lines at 
the second step. These longitudinal in- 
cisions 22 are preferably extended baek to 
a point approximately even with the outer 
ends of the diagonal incisions 21; it will 
of course be obvious that these longitudinal 
incisions may be inelined inwardly or out- 
wardly froin a true longitudinal line for 
the purpose of making wider or narrower 
prongs, if desired. The cutting punch is 
preferably so designed that simultaneously 
with the eutting of these longitudinal in- 
cisions 22, the triangular portions of metal 
between the diagonal and longitudinal in- 
cisions will be bent downwardly to form the 
triangular prongs 12. After the perform- 
ance of this operation the stock strip 20 is 
again Rdynaved to place the portion of strip 
previously operated upon under the die 
which punches out the tongue 11. As in- 
dicated by the dotted line 23, the outer end 
of the tongue 11 is preferably punched out 
of the end of the next succeeding fastener. 
This is the preferred practice inasmuch as 
it provides a relatively long tongue 11 for 
affording greater security of fastening when 
engaging over the box cover. It will be 
noted, however, that a relatively large por- 
tion of the tongue 11 is defined between the 
longitudinal incisions 22, and as an alter- 
native construction, I may separate the 
fasteners by cutting across this neck of 
metal at either end of the longitudinal in- 
cisions so as to utilize this extending neck 
of metal as the tongue. The present prac- 
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tice of continuing the tongue up into the 
body of the next succeeding fastener is how- 
ever preferred. The tongue may of course 
be reversed by punching it out of the pre- 
ceding instead of the succeeding fastener, 
in which event the tongue would extend 
forwardly of each finished fastener dis- 
charged from the machine. The punching 
out of the tongue 11 separates the fasteners, 
after which the completed fasteners are 
clenched to the end walls of the paper box, 
cither as a subsequent operation performed 
by the same die head or as an independent 
operation. | 
In Figs. 4, 5 and 6, I have illustrated in — 
a simplified showing the die mechanisms: 
for performing these punching operations, — 
A vertically reciprocating die head 26 car- 
ries on its under side the several male dies: 
which are adapted to cooperate with a 
female die or die plate 27. The stock strip» 
20 is fed intermittently from right to left 
between the dies and the die plate during: 
the reciprocation of the dies, suitable guide: 
mechanism (not shown) being provided for 
guiding the strip in operative association | 
with the dies. A first pair of dies 28 per-- 
forms the simultaneous operation of cutting: 
the diagonal incisions 21—21 and bending; 
the triangular prongs 14 downwardly out of ' 
the intervening portions of metal. These: 
dies 28 cooperate with triangular die open-- 
ings in the die plate 27, into which the: 
prongs 14 are bent. Subsequent to this- 
operation the strip is raised and advanced | 
forwardly to ition the notched portion 
of the strip directly under a second pair: 
of dies 31. This latter pair of dies co-- 
operate with a pair of substantially square: 
die openings 32 in the die plate 27, along: 
the margins of which the dies 31 shear the: 
longitudinal incisions 22 and fold down the: 
triangular prongs 12—12. The next opera- 
tion is performed by raising the strip and. 
advancing it forwardly to position the two : 


pairs of prongs 12 and 14 in register with a: 
second pair of rectangular openings 33 in 
the die plate 27. This locates the outer or! 
lower end of the fastener directly over a 
small male die 34 in the die plate 27, which 
male die 34 is conformed to punch out the’ 
pointed tip of the tongue 11 from the outer 
end of the outermost fastener unit. Co- 
operating with the die 34 is a spring pressed 
plunger 35, which is shaped similarly to the 
die 34 and which is embraced by a female 
die member 36 which is adapted to move 
down over the margins of the male die 34 
and perform the operation of punching out 
the end of the tongue 11. In the perform: 
ance of this latter punching operation, it 
will be noticed that the adjacent pairs of 
prongs 12 and 14 are thrust downwardly) 
into the pair of openings 33 and are thus 
prevented from being turned over or in- 
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jured. The fasteners may be secured 
directly to the body of the box at this point 
or may be discharged into a hopper for 
packing. 

It will be noticed from the foregoing that 
the gang arrangement of the dies perforins 
the three punching operations at different 
points on the stock strip upon each recipro- 
cation of the die head, and as a result the 
punching ont of the completed fasteners 
follows as a continuous eperation, It wil 
also be noted that as a resuli of the present 
formation of fastener and the improved 
method of making the sane there is an en- 
tire chmination of waste scrap metal. 

I claim: 

1. The method of constructing box fast- 
eners out of a continuous strip of metal 
which comprises making lateral incisions in 
the edge of the. strip and punching prongs 
for said fasteners by folding backwardly the 
inetal adjacent said Interal incisions, and 
punching tongues on said fasteners from 
substantially the entire metal between said 
lateral incisions. 

2. The method of constructing box fast- 
eners out of a continuous strip of metal 
which comprises cutting lateral incisions 
along each edge of the strip and punching 
prongs for said fasteners by bending down- 
wardly the metal adjacent said lateral in- 
cisions, and forming tongues on said fast- 


S 


eners by punching the same out of the ad- 
jucent fasteners and from substantially the 
entire inetal between satd lateral incisions. 

3. The method of constructing: box fast- 
eners out of a continuous strip of metal 
which comprises making » diagonal incision 
along each edge of the strip, bending the 
metal backwardly on a dine passing through 
the end of said inciston to fori a spur or 
prong, cutting a substantially longitadinal 
incision extending from the diagonal in- 
cision, bending the intervening metal back- 
wardly to form a second prong, and punel- 
ing a tongue for each fastener out of the 
intervening metal between the incisions on 
opposite sides of the strip. 

4. The method of constructing box fast- 
eners out of a continuous strip of metal 
which comprises cutting a diagonal incision 
along each edge of the strip, bending the 
metal backwardly on a Hne passing through 
the end of said diagonal incisions to form 
spurs or prongs, cutting substantially longi- 
tudinal incisions extending from the ends 
of said diagonal incisions, and bending the 
intervening metal between said incisions 
backwardly to form secondary spurs or 
prongs. 

In witness whereof I herennto subscribe 
my name this 31st day of July, 1920. 


LOU W. SMITH. 


36 


40 


45 


50 


56 


60 


1764 


DEPENDANT’S ENERLBIT * EL 
G, Johnson Patent No. 1,731,667 


Tiled Jan. 27, 1925 Patented Oct 15,1927 


Oct. 15, 1929. G. JOHNSON 1,731,667 


METHOD OF MAKING AND ATTACHING FASTENER ELEMENTS 


Filed Jan. 27, 1928 


5 
) 


] 


Patented Oct. 15, 1929 


UNITED STATES 


1,731,667 


PATENT OFFICE 


GUSTAV JOHNSON, OF WEST ROXBURY, MASSACHUSETTS, ASSIGNOR, BY MESNE AB8- 
SIGNMENTS, TO UNITED-CARR FASTENER CORPORATION, OF CAMBRIDGE, MASSA- 
CHUSETTS, A CORPORATION OF MASSACHUSETTS 


METHOD OF MAKING AND ATTACHING FASTENER ELEMENTS 


Application filed January 27, 1928. 


My invention aims to provide improve- 
ments in the method of making and attaching 
a series of fastener elements to a stringer or 
tape. 

In the drawings, whieh illustrate a pre- 
ferred embodiment of the invention :— 

Figure 1 is a view showing a portion of 
each of two stringers loeated at the opening 
in a part to be closed by the fastener elements 
secured to the edges of the stringers and also 
a slider for conneeting and disconnecting the 
fastener elements; 

Fig. 2 is an edge view of a stringer earry- 
ing stud or hook members of the fastener 
elements, and showing the method of severing 
the connecting portions to make the stud or 
hook members after the fastener members 
have been attached in a strip to one edge of 
the stringer; 

Fig. 3 is a view similar to Fig. 2, but show- 
ing sockets or eyelets and the method of at- 
taching and securing the same; 

Fig. 4 is a cross-seetion taken on the line 
4—4 of Fig. 2 showing only a portion of the 
stringer in cross-section ; 

Fig. 5 is a section on the line 5—5 of Fig. 3; 

Fig. 6 is a plan of a portion of a strip of 
the fastening elements before they are at- 
tached and showing how they are connected; 

Fig. 7 is a eross-section on the line 7—7 
of Fig. 6 showing the eurved attaching por- 
tions; and 

Fig. 8 is a seetion showing a stringer with 
the strip bent up and about to be clamped to 
the stringer. 

Referring to the embodiment of my inven- 
tion shown by the drawings, I have illustrated 
fastening means particularly adapted for va- 
rious articles having an opening whieh must 
be opened and closed. For this purpose, I 
have shown (Fig. 1) two stringers 1 and 2 
of suitable material to be attached to the arti- 
cle which is to be provided with the fastening 
means. The stringer 1, shown at the right 
of Fig. 1, is provided, along one a with a 
series of sockets or eyes 3 more fully herein- 
after described. The stringer 2 at the left 
of the figure is provided with a series of 
studs or hooks 4 constructed as hereinafter 
deseribed. 
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A suitable slider 5, constructed to engage 
the fastening elements 3 and 4 and to slide 
relative thereto, for engaging and disengag- 
ing the fastener elements is indicated in a 
general way in Fig. 1. The eonstruction and 
operation of a slider for this purpose is so 
well-known to those skilled in the art as to 
make it unnecessary to go into further detail 
in connection therewith. 

The stringers 1 and 2 may be of any suit- 
able construction but, for the purposes of 
illustration, I have shown them as bein 
made of flexible material which is doubled 
(Figs. 4 and 5) to provide a rounded edge 
to which the fastener elements are secured. 
A cord 6 is inserted at the rounded edge so 
as to form a bead to cooperate with the at- 
taching portions 7 of the fastening elements 
to prevent the fastening elements from being 
pulled loose when under lateral stresses. 

Any suitable machine may be used to form 
the strip 8 of fastening elements, shown in 
Fig. 6, therefore, it is unnecessary to go into 
detail in illustrating and describing a ma- 
chine for this purpose. It will be readily 
understood, by persons skilled in the art, 
that, by passing a strip of metal, between 
suitable dies, portions of the strip 8 may be 
cut out along each edge, as indicated in Fig. 6. 

The strip 8, shown in Fig. 6. is provided, 
along its longitudinal edges, with the attach- 
ing portions 7, and between the attaching 
portions 7 are the fastener portions and the 
connecting portions 9. It should be under- 
stood that the strip 8 may be made into either 
a series of socket or eye-shaped elements 3 
or a series of studs or hooks 4 as desired de- 
pending upon how much of the connecting 
portions 9 is removed. 

The strip 8 may be formed and attached 
in any suitable manner but for the purposes 
of illustration I have shown (Fig. 7) the 
attaching portions 7 as being first curved 
in cross-section to fit the curve of the beaded 
portion of a stringer. The strip is there- 
after pressed into the form shown in Fig. 8 
and it is only necessary to press the attach- 
ing portions 7 against opposite sides of a 
stringer at one edge to secure it firmly there- 
to. as shown in Figs. 4 and 5. When a strip 
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8 is uttached-to a stringer the fastening por- 
tions extend from one edge in the form of 
loops 10 (Figs. 4 and 5) to provide the eyes 
3 or to support the hooks + as the ease may be. 

The object of forming the fastener ele- 
ments in strips is to provide for accurate 
spacing of the fastener elements upon the 
part which carries them so that they will 
make positive engagement with cooperating 
fastener clements with the least possible 
amount of effort when the slider 5 is moved 
along the two rows of fastener elements. This 
method of attachment is also very sinmple and 
the fastener elements are very casy to handle 
when provided in strips. 

Another important reason for providing 
the fastener elements in strips, when formed 
as iJlustrated and described, is that a strip 
may be made into a series of separate sockets 
or eyes or studs or hooks as desired. By 
cutting away all of cach of the connecting 
portions 9, as shown in Figs. 3 and 5, a series 
of sockets or eyes 3 is provided. If, how- 
ever, as shown in Figs. 2 and 4, a portion 
of each of the connecting portions 9 is left 
so that it extends from the loop 10, a series 
of studs or hooks 4 is provided for cooperative 
engagement with the loops 3. (Note that in 
Figs. 2 and 3 some of the fastener elements 
have been cut apart while the others remain 
in strip form to illustrate my method of 
attaching the fasteners in strip form and 
then cutting them apart so that they may be 
free to act independently of each other.) Any 
suitable mechanism may be used to sever the 
connecting portions 9 and they may be eut 
apart by hand or automatically by machine, 
as by sawing, mijling or punching. 

T am aware that my invention may be em- 
bodied in forms other than that shown and 
described without departing from the scope 
of my invention and, therefore, reference is 
made to the following claims to indicate the 
scope of my invention. 

Claims: 

1. The method of making fastener clements 
adapted to be secured toa stringer which com- 
prises forming the fastener elements in a strip 
with connecting means between each fastener 
element, fastening the strip to a stringer and 
then severing the connecting means to pro- 
vide a series of independent fastener elements 
which may be engaged with cooperating fas- 
tener elements on another stringer. 

2. The method of making fastener clements 
adapted to be secured to a stringer which com- 
prises forming the fastener elements in a 
flat strip with connecting means between each 
fastener element bending the strip to form 
a series of loops, attaching the bent strip to 
one edge of a stringer and then cutting the 
fastener elements apart at the connecting 
means to provide a serics of independent 
fastener elements which may be free to co- 
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operate with other fastener elements on an- 
other stringer. 

3. The method of making a fastening de- 
vice including a stringer and a series of uni- 
formly spaced fastening clements attached to 
the stringer which comprises pressing the 
fastener clements from a strip of metal, leav- 
ing connecting portions between the fastener 
elements so that they may be attached to the 
stringer in a strip to secure uniform spacing, 
bending the strip and attaching it to one edge 
of the stringer and then severing the connect- 
ing portions to provide a series of independent 
fastener elements which may yield with the 
stringer for engagement with cooperating 
fastener elements carried by another stringer. 

4. The method of making a fastening de- 
vice including a stringer and a series of uni- 
formly spaced fastening elements attached 
to the stringer which comprises pressing the 
fastener elements from a strip of metal, leav- 
ine connecting portions between the fastener 
elements so that they may be attached to the 
stringer in a strip to secure uniform spacing, 
bending the strip and attaching it to one 
edge of the stringer and then cutting away 
a portion of or all of each connecting portion 
to provide for a series of eye-shaped fasten- 
ing elements or hook-shaped fastening cle- 
ments as desired. 

5. The inethod of making a fastening de- 
vice including a stringer and a series of uni- 
formly spaced fastening elements attached to 
the stringer which comprises pressing the 
fastener elements from a strip of metal, leav- 
ing connecting portions between the fastener 
elements so that they may be attached to the 
stringer in a strip to secure uniform spacing, 
bending the strip and attaching it to one edge 
of the stringer and then cutting away all of 
each of the connecting portions to provide 
a series of spaced eyes. 

6. The method of making a fastening de- 
vice including a stringer and a series of uni- 
formly spaced fastening elements attached 
to the stringer which comprises pressing the 
fastener elements from a strip of metal, leav- 
ing connecting portions between the fastener 
elements so that they may be attached to the 
stringer in a strip to secure uniform spacing, 
bending the strip and attaching it to one edge 
of the stringer and then eutting away a por- 
tion of each of the connecting portions and 
leaving a portion of each to provide a series 
of hooks. 

7. The method of making fastening means 
including a stringer and a series of spaced 
fastening elements, the fastening elements 
having attaching 
gaging portions which comprises providing 
the fastening elements in a strip provided 
with connecting portions between the fas- 
tener-engaging portions, securing the strip 
to one edge of the stringer and severing the 
strip at the connecting portions. 
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8. The method of making fastening means 
icluding a stringer and a series of spaced 
astening elements, the fastening elements 
aving attaching portions and fastener-en- 
aging portions, which comprises pressing a 
rip of metal to provide fastening portions 
t the center, attaching portions at the sides 
nd connecting portions between the fasten- 
1g portions, attaching the pressed strip to 
no edge of the stringer and then cutting the 
astening portions apart at the connecting 
ortions. 

9. The method of making and attaching a 
aries of fastener elements toa stringer which 
omprises forming the fastener elements in 
strip 8, bending and attaching the strip to 
he stringer by means of the attaching por- 
ions 7 and then cutting away all or portions 
f connecting means 9 which hold the fastener 
lements together prior to and while being at- 
ached to a stringer. 

10. A blank having a series of fastener ele- 
aents for attachment to a stringer, said blank 
iaving attaching means at its opposite edges 
or securing the blank to one edge of a 
tringer, means along the center of the blank 
dapted to provide fastening elements for 
ooperation with other fastening elements 
nd connecting means normally holding all 
f the fastening elements tomsitier but being 
emovable to separate the fastening elements 
fter the blank has been attached to a stringer. 

In testimony whereof, I have signed my 
iame to this specification. 

GUSTAV JOHNSON. 
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My invention -relates to a machine for 
making devices such as wire fasteners and 
the like, and in the present embodiment 
the machine is particularly adapted for 

5 making fasteners having a nail portion and 
‘a spacing member frictionally held on the 
nail portion. rorlne ; 

An object of the invention is to provide 
a machine which will form a separate nail 

10 and spacing member and position the latter 
in frictional and slidable engagement on 
the shank of the former. 

Another object of the invention is to pro- 
vide a machine of the character described 

5 which affords a maximum output of fas- 
teners without undue strain and wear of the 
machine parts. ; 

My invention possesses other objects and 
features of advantage, some of which, with 

0 the foregoing, will be set forth in the follow- 
ing description of the preferred form of the 
invention which is illustrated in the draw- 
ings accompanying and forming part of the 
specification. It 1s to be understood that 

‘+ I do not limit myself to the showing made 
by the said drawings and description, as 
we nay adopt variations of the preferred 
form within the scope of our invention as 
set forth in the claims. 

) Referring to said drawings :— 

Figure 1 is a plan view, partly in section, 
of the machine of our invention. 

Figure 2 is an end sectional view taken 
on the line 2—2 in Figure 1. 

Figure 3 is a side sectional view taken on 
the line 8—3 in Figure 1. 

Figure 4 is an enlarged side view of an 
intermittent gearing used in the device. 

Figures 5 to 7 inclusive are enlarged frag- 
’ mentary views taken substantially on the 
line 2—2 in Figure 1 showing the relations 
of certain of the fastener forming parts at 
different times in the fastener forming cycle. 

Figure 8 is an enlarged side view of a 
bending cam used in my invention opera- 
tively disposed with respect to a wire end 
whicl: is to be bent to desired form. 

Figure 9 is a perspective view of a fas- 
tener which the present embodiment of the 
machine of my invention is particularly 
arranged to form. ‘ 

A detailed description follows: 

Briefly expressed, the present embodiment 
of my invention comprises a machine for 
forming a fastener having nail and spacing 
member portions, such as the fastener par- 
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ticularly illustrated in Figure 9. The ma- 
terials of which the fastener is formed com- 
prise wire of suitable size and a metal ribbon 
of suitable width and thickness, both ma- 
terials being adapted to be continuously and 
automatically fed into the machine by means 
provided thereon. The head portion of the 
nail is arranged to be shaped by the opera- 
tion of a cam to bend the wire end around 
a suitable form. During the formation of 
the nail head, the spacing member, which 
has been preyiously stamped from the ribbon 
by means of a die, is formed about the 
nail shank to frictionally grip the same by 
the successive operation of pairs of verti- 
cally and horizontally acting forming mem- 
bers cooperating with an anvil. The com- 
pleted fastener is then arranged to be re- 
leased trom the machine by means which 
simultaneously point the nail and cut the 
same from the wire stock. The machine 
is adapted to be power driven, the parts 
previously referred to being suitably actu- 
ated to perform the necessary operations 
in proper sequence, as more particularly 
described hereinafter. 

The nail 10 and associated spacing mem- 
ber 11 of the fastener which the present 
embodiment of my invention is particularly 
adapted to form are as shown in Figure 9. 
The nail portion 10 comprises a shank 12 
having a relatively sharp pointed bend 13 
formed at one end thereof and serving as 
a head for the nail, the bent over portion 
14 forming an arcuated crotch 15 between 
itself and the shank. The other end of the 
shank 12 is preferably sharpened to pro- 
vide a driving point 16. The spacing mem- 
ber 11 is preferably formed of a blank of 
metallic ribbon by bending it at an inter- 
mediate portion 17 thereof to form a recess 
18 in which the shank 12 is adapted to 
tightly but slidably fit. As here shown, the 
ends 19 of the spacing member are angularly 
disposed and are provided with arcuate 
notches 21 at one side and points 22 at the 
other. 

To form a nail and spacing member, such 
as described above, I provide a machine 
having a base 25 on which is mounted a 
drive motor 26 and a frame 27 which carries 
the nail forming means of my invention. 
The ribbon 28 from which the spacing mem- 
bers 11 are formed is arranged to be fed 
into the machine by means of the feeding 
mechanism 29 and is then passed through 
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a longitudinal guideway 30 provided in the 
upper surface of a horizontally positioned 
fixed die-plate 31 to project therefrom. The 
wire 82 from which the nail portions of the 
fastener are formed is arranged to be fed 
into the machine through the feeding mech- 
anism 33 and thence through and beyond 
a guide block 34 which is mounted on the 
frame for horizontal reciprocative move- 
ment transversely of the wire. At the be- 
ginning of a fastener forming cycle the 
projecting portion of the wire is disposed 
transversely of the projecting portion of the 
ribbon in a line parallel to and closely un- 
derlying the plane of the ribbon and extends 
beyond the ribbon. Immediately beneath 
the portion of the extended wire adjacent 
the guide block 34 is an anvil 35 in the form 
of an inverted V fixedly positioned on the 
frame 27 and having an upper edge extend- 
ing parallel to, and adapted to serve as a 
seat for the wire. 

The notches 21 and points 22 of the spac- 
ing member 11 are arranged to be formed in 
the ribbon by means of male cutting dies 37 
mounted on opposite sides of a vertically 
moving plunger 38 and cooperating with 
female dies 39 mounted on the die-plate 31, 
the pieces removed falling through the die- 
plate apertures into the space defined by the 
base 25. Also mounted on the plunger 38 
for movement therewith is a shearing blade 
41 which also serves as one member of a 
two-point bending die 42, the former being 
adapted to cooperate with the forward edge 
43 of the die plate 31 to sever the spacing 
member blank from the ribbon, and the lat- 
ter functioning, after pressing the severed 
blank and underlying wire upon the anvil 
35, to bend the blank about its center to 
straddle the anvil. Since the wire was 
pressed slightly downward to contact with 
the anvil, the raising of the plunger 38 after 
completion of the bend forming stroke allows 
the wire to spring slightly upward, raising 
the blank with it to a position slightly clear 
of the anvil, as shown in detail in Figure 7. 
With the bent blank in raised position, op- 
positely disposed forming members 45 and 
46 are advanced horizontally to simultane- 
ously cooperate in the formation of the re- 
cess 18 of the spacing member 11 by acting 
in a plane slightly below that of the axis of 
the wire to press the sides of the blank 
together to firmly embrace the wire, the 
meinbers 45 and 46 being here shown ex- 
tending from oppositely positioned recipro- 
cable blocks 47 and 48 mounted on the frame. 
It will be noted that the side faces of the 
anvil 35 cooperate with the lower faces 49 of 
the members 45 and 46 to determine the de- 


‘sired angular relation of the ends 19 of the 


now completed member 11, as shown in Fig- 
ure 7. The bending die 42 is preferably pro- 
vided with a spring pressed plunger 50 
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which is adapted to maintain a resilient pres- 
sure on the blank during the forming of the 
spacing member 11 thereof and thereby hold 
it properly positioned across the wire. 

While the member 11 is thus being formed, 
a movable anvil 51 mounted for horizontal 
movement in the frame of the machine and 
having an end section similar to the desired 
shape of the nail crotch is moved to a posi- 
tion beneath the inner part of the protrud- 
ing wire end so that a portion thereof will 
overhang the anvil. A eam 52 suitably 
mounted for rotation about a horizontal axis 
and in a plane including the wire, is then 
aetuated to first bend the wire end which 
overhangs the anvil] downwardly over the 
edge 53 of the anvil and then bend the end 
inwardly to lie against the face 54 of the 
anvil, which is here shown angularly dis- 
posed from the vertical plane, it being now 
noted that the crotch 15 and head 13 of the 
nail portion 12 of the fastener have thus been 
simultaneously formed. As particularly 
shown, in Figure 8, the cam 52 is mounted 
on a pivot 56 and is provided with a point 
57 whieh is so positioned with respect to the 
anvil that when brought downwardly from 
above on a wire end extending therefrom, the 
wire end will be bent downwardly around 
the edge 53 of the anvil, the cam being 
formed with a transverse recess 58 extending 
inwardly of and below the point 57 and ar- 
ranged to receive the wire end prior to the 
bending operation. The lower surface 59 of 
the recess 58 is preferably formed to conform 
with the shape of the face 54 of the anvil, so 
that when brought against the wire end 
whieh has been bent downwardly over the 
anvil, it will bend the same inwardly against 
the anvil to complete the crotch 15. 1t will 
now be noted that in order to perform the 
before mentioned functions, the cam 52 must 
be reciprocatively rotated through a small 
are during part of a fastener forming cycle, 
and, accordingly, in the present embodiment 
of the invention, the eam 52 is provided with 
an integral lever arm 61 by which such mo- 
tion may be imparted to the cam in a suit- 
able inanner. By referring to Figure 8, it 
will be noted that the cam 52 is shown there- 
in in full lines in wire receiving position, in 
dotted lines as positioned at the conclusion 
of the downward bending operation, and 
in dash lines as positioned at the conclusion 
of the inward bending operation. 

Mounted on reciprocable blocks 62 and 63 
and positioned between the forming members 
43 and 44 and the end surface 64 of the 
guide-block 84, are cooperating eutters 65 
and 66 which are arranged to be brought 
transversely together to cut the wire to form 
a notch therein, said notch having a trans- 
verse side parallel to the surface 64 and a 
bevelled side sloping away from such trans- 
verse side. The relation of the cutters 55 
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and 56 before and during the cutting opera- 
tion is shown in detail in Figures 5 and 6. 
With the nail and spacing members thus 
formed and assembled in proper relation, 
and the wire notched nnd firmly held be- 
tween the cutters at the point of the nail, 
a transverse horizontal movement of the 
block 34 is nrranged to be effeeted so as to 
sever the fastener from the remaining wire. 
The anvil 49 is arranged to be then with- 
drawn and the members 45 and 46 separated, 
so that the fastener may fall clear of the 
forming mechanism and the machine be en- 
abled to start the next cycle of operations. 
Driving of the machine is here shown ar- 
ranged to be effeeted from a main drive- 
shaft 71 which is positioned transversely of 
the frame adjacent one end thereof and is 
operatively connected to the motor 26 


through a elutch 72, a shaft 73, and suitable, 


gearing arranged in the housing 74. The 
shaft 71 is mounted in the bearings provided 
in the housing 74, and in a bearing 74’, 
Operatively connected to the opposite ends of 
the shaft 71 by means of pairs of bevel gears 
75 and 76 are secondary shafts 77 and 78 
respectively, mounted in sets of bearings 79. 
In the present embodiment, the shafts 71, 77 
and 78 are arranged to rotate at the same 
rate, one revolution thereof serving to com- 
plete one fastener makine cycle. 

Feeding of the ribbon 28 through the feed- 
ing mechanism 29 is here shown arranged to 
be effected by driving an upper roll 81 there- 
of carried on a shaft 82 by means of a suit- 
able intermittently acting mechanism oper- 
atively connected between the shafts 77 and 
82. The driven roll 81 is preferably corru- 
gated and is adapted to firmly hold the rib- 
bon against a cooperating roll 84 so that the 
ribbon may be advanced when the driven 
roll is turned. 

The wire 32 is arranged to be fed through 
the feeding meehanism 33 by means of a 
lower roll 85 of the latter, which is mounted 
on a shaft 85’ and is arranged to be rotated 
by means of a suitable intermittently acting 
mechanism operatively connected to the 
shaft 17 by a shaft 86 and bevel gearing 87. 
An upper roll 89 which is adapted to cooper- 
ate with the roll 85, is provided having a cir- 
cumferential groove 88 in which the wire is 
adapted to be positioned, the surface of said 
groove being preferably transversely corru- 
gated so as to form corresponding tmpres- 
sions on the wire. The circumferential snr- 
face of the roll 84 is also corrugated, but has 
no groove formed therein. Pressure between 
the rolls sufficient to flatten opposite sides of 
and form the corrugations in the wire as it 
passes therebetween, is arranged to be ad- 
justably secured by mounting the upper roll 
89 on one end of a lever 91 pivotally secured 
at its other end to the frame, the lever being 
arranged to be actuated by turning the nut 
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on a bolt 92 seeured to the frame and extend- 
ing through an aperture midway of the lever 
91. Adjustment between the rolls is thus 
made possible cither for different depths of 
corrugation or different sizes of wire. It is 
to be noted that by corrugating the wire. a 
nail shank is provided which will not readily 
turn in the spacing member 11 or in the ma- 
terial into which it may be driven. 

As here shown, the mechanisms by which 
the feeding rolls 81 and 84 are arranged to 
be intermittently driven comprise a type of 
intermiftent gear movement, the gearing 
used for converting the uniform rotation of 
the shaft 86 into an intermittent rotution of 
the shaft 85’, which is parallel thereto and 
carries the roller 85, being shown in detail in 
Figure 4. Fixed to the shaft 85’ is a driven 
niember 93 provided with symmetrically dis- 
posed radially extending slots 94 of uniform 
width while a planetary roller 95, snitabl 
mounted on a member 96 for rotation ath 
and around the shaft 86 in coplanar relation 
with the member 93 is arranged to engage 
snecessive slots 94 and thereby serve as a 
driving means for the member 93. The 
shafts 85’ and 86 are so spaced apart that 
when the axis of one slot 94 is tangent to the 
are of movement of the roller 94, the axis of 
an adjacent slot will also be tangent to the 
same are of movement of the roller but on 
che opposite side of the line of centers of the 
shafts. In this manner, with a slot in tan- 
gential relation to the are of movement of 
the roller, the rotation of the shaft 86 will 
cause the roller to enter the slot and bear 
against the forward side 97 thereof to cause 
the rotation of the member 93 until such a 
time as it again assumes a position tangent 
to the arc of movement of the roller, at which 
time the roller will leave the slot. It will 
now he noted that the rotative movement 
thus imparted to the member 93 and its shaft 
85’ will be one wherein the rate of rotative 
movement produced will accelerate gradu- 
ally to a maximum and then as gradually 
decrease, thus avoiding any sudden movye- 
ments or impacts of the feeding mechanism 
which would result in increased wear and a 
noisy operation of the parts. To insure the 
proper positioning of the member 93 at all 
times relative to the roller 95. a circular cise 
98 is provided which is coaxially mounted on 
the member 96 in coplanar relation with the 
member 93, and each portion of the periph- 
ery of the member 93 is provided between 
the slot portions with concave surfaces 99 
having substantially the saine radius of 
curvature as the edge surface 101 of the disc 
and arranged to slidably engage the latter 
during the time that rotation of the member 
93 is not being effected by the roller. Since 
rotation of the member 93 would cause a por- 
tion of a surface 99 to bear against the dise 
surface 101; it will be evident that rotation 
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of the member 93 will thus be prevented. 
To allow rotation of the member 93 by the 
roller, a recess 102 is provided in proper po- 
sition in the disc edge, such recess being here 
shown by arcuate form, the center of curva- 
tnre thereof being colinear with the axes of 
rotation of the roller 95 and shaft 86 and the 
radius thereof very slightly exceeding the 
extreme radius of the member 93. In this 
manner, it will now be noted that an inter- 
mittent eear structure has been provided 
which is at all times positive in its action and 
one which, at the same time is smooth and 
quiet in operation. { 
The plunger 38, which carries the cutting 
dies 37, shear blade 41, and bending die 42, 
is arranged for reciprocation in a guideway 
141 provided on an upper portion 112 of the 
frame by means of operative connection to 
the drive shaft 71. Mounted on the shaft 
71 is an eccentric dise 113, about which an 
eccentric strap 114 carried on a connecting 
rod 116 is mounted. ‘The rod 116 is con- 
nected at its other end to a crank pin 117, 
the latter being carried by a crank arm 118 
provided at the end of a crank shaft 119, 
it being noted that the shaft 119 is suitably 
journaled in a pair of bearings 121 and 122 
with its axis horizontal. A second crank 
123 is provided on the shaft 119, preferably 
between the bearings thereof, and is opera- 
tively connected to the plunger 38 by means 
of a connecting rod 124 of adjustable length, 
the rod being heve shown pivotally connected 
to the erank 123 in a usual manner and to 
the plunger 38 by means of a universal ball 
and socket joint 126, the ball portion of the 
latter being here shown carried on the con- 
necting rod“124. The are of motion of the 
erank pin 117 is preferably arranged to have 
n greater radius than is the radius of the 
are of eccentricity of the eccentric disc 84, 
so that the erank pin will be oscillated 
through an are of shghtly less than 90 de- 
evees as the connecting rod 86 is recipro- 
eated. This arrangement for oscillatmg 
the crank shaft 119 is particularly designed 
to prevent difficulties with dead centers 
which might occur if the pin 117 were al- 
lowed to travel through a complete are. 
Simultaneous cooperative movement of 
the bloeks 47 and 48 which carry the form- 
ing members 45 and 46 respectively is here 
shown arranged to be effected by means of 
heart or disc eains 131 and 132 mounted 
respectively on the shafts T7 and 78. Hach 
of the cams 131 and 182 is provided with a 
roller groove 133 formed in a side face there- 
of in which a roller 184 carried on 1 fork 
1386 which spans the shaft and is carried on 
a connecting rod 137, is arranged to engage. 
The other ends of the rods 137 are adjust- 
ably attached to the blocks 47 and 48. In 
this manner, reciprocative movements of the 
blocks are produced in accordance with the 
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shape of the roller groove, it being obvious 
that the roller grooves 133 of the cams 131 
and 132 aie necessarily complementary in 
form and action. 

The movable anvil 51, which is utilized 
in forming the crotch of the nail, is here 
shown operated from the shaft 78 by means 
of a roller 141 carried on a fork 142 and en- 
gaging in a roller groove 143 formed in the 
opposite side of the cam disc 132 from the 
fork 1586 associated therewith. An adjust- 
able rod 144 connects the fork 142 to a block 
146 which carries the anvil 51, the block 
being slidably mounted in a suitable guide- 
way 147 provided in the frame. 

The bending cam 52 is arranged to he 
oscillated upon rotation of the shaft 71 by 
meuns of a cam operated connecting rod 148 
pivotally secured at one end to the lever arm 
G1 of the cam and carrying a fork 149 at 
the other end. Mounted on the fork is a 
ean. roller 151 which is arranged to engage 
in a groove 152 provided in one face of a 
enm dise 153 mounted on the shaft 71, the 
rotation of the dise being thus arranged to 
iupart the desired reciprocative movement 
to the rod 148 and thus to the bending 
Giltiaes 

Snnultancous cooperative movement of the 
blocks 62 and 63 which carry the cutters 65 
aud 66 is here shown arranged to be accom- 
plished hy means of connecting rods 155 and 
156 respectively which are arranged to be 
reciprocated by means of eccentrics 157 and 
158 operatively associated therewith and 
respectively carried on the shaft 77 and 78. 
As here shown, the eccentric 157 is out of 
alignment with the blocks 62 and 63 and the 
eccentric 158, and the motion of the rod 155 
is accordingly communicated to the block 
62 by means of a rocker arm 159 of such 
width that attachment of the rod and block 
to opposite sides thereof will serve to posi- 
tion the rod and block in required parallel 
relation. 

The enide block 34, which, as hereinbe- 
fore mentioned, is moved to finally sever the 
completed fastener from the wire, is se- 
cured to a slidable member 161 reeiproca- 
tively mounted on the vase and operatively 
connected to the shaft 78 by means of a rod 
162 terminating in a roller carrying fork 
163, the roller 164 thereof cooperating with 
a groove 165 formed in a heart-cam dise 166 
mounted on the shaft to thereby produce 
the desired motion of the block 34. 

By referring to the drawings, it will be 
seen that the blocks 47 and 62 are held posi- 
tiened in their guideways by means of a 
removable plate 167. The blocks 46, 48, 68 
and 34, all of which are actuated from the 
shaft 7S and are mounted in adjacent and 
parallel bearing grooves formed in the 
trame, are held in position by means of the 
removable plate 168. Removable plates 169 


10 


20 


25 


30 


35 


4U 


45 


50 


55 


60 


1,689,266 


also serve to hold the plinger 38 in the 
guideway S82. 

It will be evident from the foregoing that 
the order and extent of the movements of the 
fastener forming cycle in relation to the 
movement of the plhinger 38 is entirely con- 
trolled hy means of the form and relative 
positioning of the roller grooves in the va- 
rious cam plates and the eccentricities of the 
eccentrics employed, the succession of de- 
sired operations being thus readily control- 
lable, and since any or all of the dies, cutters 
and various fastener forming tools may be 
adjusted or replaced, the proper performance 
of the various forming operations may be 
readily maintained. Furthermore, it will be 
obvious that on aceonnt of the removability 
and independent operation of the various 
forming mechanisms, the machine is readily 
adaptable for forming other articles of man- 
ufacture than the fastener herein specifically 
described. 

I claim :— 

1. A machine for forming spacing mem- 
bers about the shank of a nail, comprisin 
means for forming and positioning a bione 
for said member, a fixed anvil in the shape 
of an inverted V on which said nail shank is 
adapted to be seated and across which said 
blank is adapted to be positioned, a ver- 
tically acting means for bending said blank 
to the shape of said anvil, and independent 
cooperating means for bending a portion of 
said blank to encircle said shank. 

2. A machine for making a fastener hav- 
ing a nail element and a spacing element 
formed about the shank thereof comprising 
feeding devices for intermittently and simu}- 
taneously positioning the requisite amount 
of material for forming said spacing ele- 
ment about the shank of said nail element, 
means for stamping and severing a spacing 
element blank, a fixed anvil on which said 
spacing element is adapted to be shaped, 
means for shaping said spacing element on 
said anvil and about said shank, a movable 
anvil about which an end of said nail ele- 
ment is adapted to be bent to form a head 
therefor, a cam operable to completely shape 
said head about said movable anvil, and 
means operable for severing and releasing 
said fastener when completed. 

5. A machine for making a fastener hav- 
ing nail and spacing portions, comprisin 
feeding mechanisms adapted to supply an 
position requisite amounts of materials of 
which to form said portions, a cutting die 
adapted to sever a blank for said spacing 
portion, a fixed anvil in the form of an in- 
verted V on the apex of which the shank of 
said nail portion is adapted to be longitudi- 
nally positioned, a downwardly acting die 
adapted to bend said blank over said shank 
and anvil, plungers movable horizontally 
and adapted to complete the bending of said 
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blank to encircle said shank, means for simul- 
taneously forming a head on said nail por- 
tion, and means operated independently of 
said plungers for ai cornet and severing a 
completed fastener. 

4. A machine for muking in assembled 
form a fustener having nnil nud spacing oe 
tions, comprising a niechanism adapted to 
simultaneously feed and position at right an- 
gles in substantially the sama horizontal 
plane the requisite amounts of materials of 
which to form said portions; a fixed anvil in 
the form of an inverted V having the apex 
thereof arranged to receive the shank of said 
nail portion; a movable anvil about which 
a head for said nail is adapted to be formed 
by bending an end of the nail portion mate- 
rial; a cam arranged to completely form said 
head about said movable anvil; a down- 
wardly acting member having members in- 
dependently mounted thereon arranged to 
substantially simultaneously form a blank 
for a spacing portion, sever the protruding 
blank, and bend the severed blank over said 
shank; cooperating members movable hori- 
zontally and adapted to complete the bend- 
ing of said blank to encircle said nail shank; 
independent means adjacent said plungers 
for simultaneously sharpening and gripping 
a completed fastener; means for transversely 
moving said wire adjacent said gripped 
point to shear said fastener therefrom; and 
means operative to cause the operations of 
said various fastener forming means in prop- 
er sequence. 

5. A machine for making in assembled 
form a fastener having nail and spacing por- 
tions formed of wire and metallic ribbon 
respectively, comprising a frame; shafts 
mounted on said frame and operatively con- 
nected for simultaneous rotation; an inter- 
mittently acting wire feeding mechanism 
operatively associated with one of said 
shafts; a movable guide block through 
which said wire is adapted to be fed; an in- 
termittently acting mechanism for feeding 
the ribbon transversely of and slightly above 
the wire and operatively associated with o1.2 
of said shafts; a fixed die plate over which 
said ribbon is adapted to pass; an anvil in 
the form of an inverted V and arranged at 
the top edge thereof to receive the wire; 
cooperating mechanisms including a mov- 
able anvil and a cam for completely forming 
a head on said nail portion by bending, each 
of said mechanisms being operatively con- 
nected to one of said shafts by means in- 
cluding a heart cam; a vertically movable 
head having removably mounted thereon a 
die adapted to cooperate with said die plate 
to perforate the ribbon lying thereover, a 
entter blade adapted to cooperate with the 
extremity of said die plate to sheer from 
the ribbon a spacing member blank, and a 
bending die adapted to bend said blank over 
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said wire, said movable head bein 
to be reciprocated by means including an ec- 
centric operatively connected to one of said 
shafts; cooperating members adjacent the 
guide block for completing the formation 
of said spacing member portion about the 
shank of said nail portion, said members 
being mounted in reciprocable blocks ar- 
ranged to be reciprocated by means includ- 
ing independent eccentrics mounted on said 
shafts; cooperating members for notching 
and gripping the portion of the wire adapted 
to form the point of the nail portion of the 
fastener, said members being mounted on 
independently reciprocable blocks arranged 
to be reciprocated by means including heart 
cams mounted on said shafts; and means 
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including a heart cam for transversely mov- 
ing said guide block when the wire is held 
by said gripping means to shear said fasten- 
er from the wire adjacent the gripped point. 

6. A machine for forming spacing mem- 
bers about the shank of a nail, comprising 
means for forming and positioning a blank 
for said member, an anvil on which said 
nail shank is adapted to be seated and across 
which said blank is adapted to be positioned, 
and means cooperating with said anvil to 
bend said blank to encircle said shank. 

In testimony whereof, I have hereunto 
set my hand at Oakland, California, this 
26th day of December, 1924. 


LEON HOMME. 
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assignments, to Hookless Fastener Company, 
Meadville, Pa., a corporation of Pennsylvania 
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| 103 Claims. 


The present invention relates to improvements 
In automatic machinery and to improved methods 
for producing stringers of interlocking fastening 
devices for fiexible closures of the type shown in 
Patents No. 1,553,499 of September 15, 1925, and 
No. 1,701,555 of February 12, 1929. 

The improved machine comprises a plurality 
of punches for operating upon a blank strip of 
metal to form in successive stages the character- 
tic features of the individual interlocking fast- 
ening members, and tape forming and feeding 
mechanism acting upon a tape to fold it longi- 
tudinally into a two ply tape having a thickened 
rib or bead portion for the reception of the yoke 
ends of the fastening members that are clamped 
thereon. The folded form of the tape or stringer 
or the reception of the fastening members is 
an embodiment of the flexible closure structure 
sovered by Patent No. 1,585,654 dated May 25, 
926. / 

These two sets of mechanisms,—the punch 
ress mechanisms and the tape forming and 
feeding mechanisms,—are operated through a8 
divided driving mechanism normally connected 
through an automatic control clutch so that both 
sets of mechanisms can be operated in unison 
tor the continuous production of stringers or,— 
oy shifting the connecting clutch—the produc- 
jon of fastening members may be discontinued 
hile the tape forming and feeding mechanism 
‘ss continued in operation to supply blank parts 
of the formed tape between groups of fastening 
members. In this way the separation of groups 
of members upon the tape is effected, the feed of 
e tape being a uniform step by step operation 
hether fastening devices are being made and 
ounted upon the tape, or blank spaces between 
oups of members are being produced. 

This arrangement of the two sets or groups 
of mechanisms which can operate together or 
th the fastener producing group disconnected 
ls an important feature of the present invention. 
e importance of this divided operation of the 
wo groups of mechanisms is due partly to the 
rovision of an automatic control which main- 
the joint operation of the mechanisms for 
proper period to produce stringers with a pre- 
etermined number of fastening devices and, at 
he completion of a group of said devices of the 
esired number or length of stringers, acts 
hrough suitable means to arrest the action of 
e mechanisms for forming fastening members 
hile the formation and feed of the folded beaded 
pe is kept up at the uniform rate of speed,— 
d upon the feed of a sufficient length of blank 


’ 
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tape or stringer to again throw into action the 
fastener forming mechanisms to start a new group 
of fastening members. 

Associated with the two sets of mechanisms re- 
ferred to is a cut-off mechanism which is also 
actuated by the automatic control to cut the 
formed tape or stringer between groups of fast- 
ening members, to produce the desired length of 
stringers with the proper number of fastening 
members and extra blank ends of folded two ply 
tape. 

The present invention includes, in addition to 
the above recited main features, improved con- 
structions and arrangements of parts to insure 
accuracy and rapidity of operation of the ma- 
chine in performing its work. The blank strip of 
metal is fed through the machine by a step by 
step motion induced through the operation of 
one of the punch presses which is mounted on a 
reciprocating bed and intermittently moved for- 
ward a step while the punches are in engagement 
with the strip and retracted to initial position 
while the punches are withdrawn,—the strip be- 
ing held against rearward movement by suit- 
able intermittently acting clamping means. 

The improved fastener members are formed in 
& continuous strip or connected series by which 
they are fed and controlled until they are cut off 
as individual members. At the cut-off point each 
successive individual member is gripped rigidly 
by a carrier and conveyed to position for clamp- 
ing it upon the beaded edge of the prepared 
folded carrier tape or stringer. The tape ts 
drawn through the folding and forming devices 
by 8 step by step feeding mechanism mounted 
upon a reciprocating carriage by which the 
formed beaded edge of the folded tape is moved 
laterally into the forwardly presented open jaws 
of the finished fastening member supported 
firmly by the carrier gripper, clenching devices 
being thrown into action immediately thereafter 
for clamping the jaws of the fastener member 
upon the tape. 

The improved machine is preferably automatic 
in its operation. The automatic controlling 
mechanism may be of any approved type but ts 
preferably of the electrical type in which each 
important part of the mechanism is thrown 
into or out of action by the operation of an 
electro-magnet controlled through contact de- 
vices which are caused to function at the proper 
time by the mechanical operations that are con- 
trolled. The machine is driven by an electric 
motor receiving current through a rheostat or 
starting device and main supply switch as is 
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usual; the rheostat lever being preferably under 
the control of a counting device of suitable con- 
struction, which, upon the completion of a count 
of the desired number of complete stringers pro- 
duced by the machine, will actuate the rheostat 
lever for throwing out the motor and stopping 
the machine. The automatic clutch which con- 
nects the divided driving mechanisms operating 
the presses for producing fastener-members and 
the stringer forming and feeding mechanism 1s 
preferably controlled by two electromagnets, one 
of which releases the clutch for connecting up 
the divided drive mechanism while the other 
holds the clutch-operating devices in clutch re- 
leased position until the clutch ts to be thrown 
out to permit the stringer forming and feeding 
mechanism to operate alone. A third electro- 
magnet controls the cutoff shears that sever 
the tape between groups of fastener members. 

These several electrical controls are preferably 
in circuit with a group of contacts normally 
separated by an endless band of insulating ma- 
terial which is fed in a step-by-step manner one 
step for each revolution of the machine, sald 
band having perforations formed in it at proper 
intervals to permit contact through the desired 
set of contact devices to operate the controlling 
magnets at the proper times to produce the 
desired results. 

A still further object is to provide an im- 
proved method for forming separable fastener 
members wherein said members are substan- 
tially formed while connected together in a strip 
of metal. 

In order that the invention may be fully under- 
stood it will first be described with reference to 
the accompanying drawings and the novelty 
thereafter more particularly pointed out in the_ 
annexed claims. 

In said drawings:— 

Figure 1 is a front elevation of the improved 
machine for producing stringers for flexible 
closures; 

Figure la is a detail] sectional view, taken on 
the line ta—ia of Figure 1, showing the chip 
removing brush; 

Figures 2 and 2a represent, taken together, a 
plan view of the said machine, Figure 2 repre- 
senting the right hand portion of the machine, 
while Figure 2a represents the left hand portion 
of the same; 

Figure 2b is a detail sectional view taken on 
the line 2b—2b of Figure 2; 

Figure 3 is a left end elevation of the improved 
machine; 

Figure 4 is a rear elevation of the left hand 
end of the machine; 

Figure 5 (Sheet 21) is a partial end elevation 
of the right hand end of the improved machin2; 

Figure 6 is a vertical transverse sectional view 
taken on the line 6-—6 of Figure 1; 

Figure 7 is a partial vertical central longi- 
tudinal sectional view of the machine; 

Figure 8 is a detail sectional view taken on 
line 8—8 of Figure 7 showing the cut-off device 
for severing individual fastener-members from 
the strip; 

Figures 9 and 10 are detall perspective views of 
parts of said cut-off mechanism; 

Figure 11 is a vertical transverse sectional view 
of the machine taken on the line {(—ti of Fig- 
ure 1 and showing particularly the buffing mech- 
anism; 

Figure 12 is a detail sectional plan view ilus- 
trating the bed-plates of the first three punch 
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presses and the operating mechanism for the 
reciprocating bed of the first punch press; 

Figure 13 is a detail vertical longitudinal sec- 
tional view taken on the line i3—13 of Figure 12; 

Figure 14 is a detail vertical) transverse sec- 
tional view taken on the line (4—1i4 of Fig- 
ure 12; 

Figure 15 is an enlarged detall vertical longi-~ 
tudinal sectional view showing the first three 
punch presses; 10 

Figure 16 is a detail plan view of the bed por- 
tion of press No. 1, part of the punch guiding and 
stripping plate being broken away to show the 
work; 

Figure 17 ts a view similar to Figure 16 show- j5 
ing the bed portion of press No. 2; 

Figure 18 is a view similar to Figures 16 and 
17 showing the bed portion of press No. 3; 

Figure 19 is a detail vertical longitudinal sec- 
tional view of parts of press No. 1 indicating the 99 
relation of the punches to the metal blank strip 
extending over the bed-plate; 

Figure 20 is a detail plan view of the blank 
strip upon the bed-plate of press No. 1 showing 
the three punches in cross-section in the blank 95 
strip; 

Figure 21 is a detail vertical longitudinal sec- 
tional view of parts of press No. 2 illustrating 
the action of the male and female dies upon the 
metal blank strip; 30 

F.gure 22 is a detail plan view of the female die 
members of Figure 21 beneath the blank strip; 

Figure 23 is a horizontal sectional view taken 
on the line 23—23 of Figure 21; 

Figure 24 is a detail vertical transverse sec- 35 
tional v.ew illustrating one pair of male and fe- 
male dies of press No. 2 as shown in Figure 21; 

Figure 25 is a detail sectional elevation of the 
other pair of male and female dies of press No. 
2, shown in Figure 21; 

Figure 26 is a detail vertical longitudinal sec- 
tional view illustrating parts of press No. 3 and 
the connected series of fastener members upon 
which the punch of press No. 3 imparts the final 
work; 7 

Figure 27 is a detail plan vlew of the work 
upon the bed-plate of press No. 3, showing the 
final punch in cross-section in the work; 

Figure 28 is an enlarged detail vertical trans- 
verse sectional view taken on the line 28—28 of 50 
Figure 1 and showing press No. 3; 

Figure 29 ts a detall perspective view of the 
pilot or gauge plate of press No. 3; 

Figure 30 is a vertical transverse sectional view 
taken on the line 30—30 of Figure 7 showing 59 
parts of the auxillary feed and press No. 4 by 
which the auxiliary feed is operated; 

Figure 31 is a plan view, partly broken away, 
of the mechanism shown in Figure 7; 

Figure 32 is a vertical transverse sectional view 
taken on the line 32—32 of Figure 31; 

Figure 32a is an enlarged detail transverse sec- 
tional view of the cutoff knife for cutting off fas- 
tener members; 

Figure 33 is a view similar to the main part 
of Figure 32 showing the closed position of the 
operative parts; 

Figure 34 is a detail front elevation of the car- 
rier for cutoff fastener members; 70 
Figures 34a and 34b are enlarged detail sec- 
tional views of the gripper which egrlps the fas- 

tener members; 

Figure 35 is a vertical sectional view taken on 
the line 35—35 of Figure 31; 75 
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Figure 36 is a view similar to Figure 35 show- 
ing the main parts in shifted position; 

Figure 37 is a detall sectional view taken on 
the line 3!—87 of Figure 38: 

Figure 38 is a rear face view of the tape form- 
ing, feed and associated devices, part being re- 
moved and part being shown in section; 

Figure 39 is a vertical sectional view taken on 
the line 38—3§ of Figure 38; 

Figure 39a is a detail perspective view of one 
of the tape-feeding gripper bars; 

Figure 39} is a perspective view of a section of 
folded tape indicating two spaced groups of fas- 
tener members; 

Figure 39c is an enlarged perspective view of a 
single detached fastener member; 

Figure 40 is a deta!) transverse sectional view 
taken on line 40—40 of Figure 38; 

Figure 41 is a detail vertical sectional view 
taken on the line 4{—4i of Figure 38; 

Figure 42 is a detail sectional view taken on 
the line 42—42 of Figure 39; 

Figure 43 is a detail plan view of the upper 
Portion of the tape folding and forming device; 

Figure 44 ig a rear view of the same; 

Figure 45 is a plan view, partly broken away, 
of the spring actuated tape pressing rolls, the 
device being detached from the rest of the mech- 
anism for the purpose of clearly illustrating it; 

Figure 46 is a perspective view of one of said 
tape pressing rollers and its supporting carrier: 

Figure 47 is a sectional view taken on the line 
41—41 of Figure 44; 

Figure 48 is an underneath plan view of the 
tape folding and forming mechanism in the plane 
of separation from the tape pressing rollers illus- 
trated in Figure 45; 

Figures 49, 50, and 51 are detail views in rear 
elevation showing the clencher and member 
spacing devices and tape-feeding devices, the 
parts being shown in progressive positions in the 
several views to illustrate the operation of said 
devices; 

Figures 52 and 53 are horizontal sectional 
views taken on the line 53—53 of Figure 38 and 
showing two positions of the mechanism for 
clamping the fastener members upon the beaded 
edge of the folded tape; 

Figure 54 is a sectional view taken on the Hne 
54—54 of Figure 38; 

Figure 55 is a detail sectional view taken on 
the line 55—55 of Figure 38; 

Figure 56 is a detail sectional view taken on 
the Ine 56—56 of Figure 2a; 

Figures 57 and 58 are respectively a vertical 
sectional view and a bottom plan view of the 
automatically controlled tape cut-off mecha- 
nism; 

Figure 59 is a transverse vertical sectional 
view of the automatic control mechanism; 

Figure 60 is a detail front elevation of the main 
parts of the same mechanism; 

Figure 61 is a sectional view taken on the line 
6i—6/ of Figure 59; 

Figure 62 is a vertical sectional view taken on 
the line 62—-62 of Figure 60; 

Figure 63 is a detatl fragmentary view illus- 
trating the circuit controlling band of the auto- 
matic controlling mechanism; 

Figure 64 1s a detail sectional view taken on 
the line 64—64 of Figure 59; 

; Figure 65 is a vertical longitudinal sectional 
Niew through press No. 4 showing the strip-gaug- 
ing pilot to the member cutoff and the carrier 


gripper; 
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Figure 86 is a transverse sectional view taken 
on the line €@—66 of Figure 17; 

Figure 87 is a detail sectional view taken on 
the line 67—81 of Figures 17 and 68; 

Figure 88 is a detail horizontal sectional view 
illustrating the automatic controlling clutch di- 
viding the driving mechanisma for the punch 
presses and tape folding and feeding mechanism: 

Figure 69 is a detail face view of said control- 
ling clutch; 

Figure 70 is a detail plan view of said clutch: 

Figures 71 and 72 are detail perspective views 
of the mechanism for clamping fastener-mem- 
bers upon the beaded edge of the folded tape 
and for gauging the spacing between successive 
fastener-members upon sald tape; 

Figure 73 is a detail vertical transverse sec- 
tional view taken on the line 13—13 of Figures 
2 and 15; 

Figure 74 is a view in perspective of disassem- 
bled parts of the bed-plate and reciprocating bed 
of press No. 1; 

Figure 75 is a detail plan view of the stripper 
Plate of press No. 2; 

Figure 76 is a detail vertical transverse sec- 
tlonal view taken on the line 16—16 of Figure 12: 

Figure 77 is a detail rear view of part of 
press No. 1 showing the connection of operating 
bar extending to the auxiliary feed; 

Figure 78 ts a detail perspective view of the 
reciprocatory slide of the auxiliary feed: 

Figure 79 is a detail enlarged perspective view 
of disassembled parts of press No. 4; 

Figure 80 is a detail side view of an auxillary 
fixed arm of the supporting frame for the re- 
ciprocating tape-former; 

Figure 81 is a detail face view of the cam for 
operating the gripper trip of the fastener-mem- 
ber carrier; 

Figure 82 is a detail vertical sectional view 
taken on the line 82—82 of Figure 2a; 

Figure 83 is a diagrammatic view illustrating 
the electrical control of the improved machine; 

In specifically describing the tmproved ma- 
chine the mechanisms will be referred to in their 
natural order, starting with the punch and die 
mechanisms which act successively upon an in- 
termittently fed continuous metal strip-blank to 
form individual interlocking closure members; 
the first punch press being reciprocable to also 
act as the main step-by-step feed for the meial 
strip-blank; then the mechanism for severing 
completely forming individual closure fastener- 
members from the continuous metal strip; the 
carrier mechanism for taking successive severed 
members from the cutoff mechanism and moving 
them to a point where they are clamped upon 
the beaded flexible tape or stringer; the mecha- 
nism for longitudinally folding a tape and form- 
ing it with a beaded edge and feeding the beaded 
folded tape and presenting it intermittently in 
step-by-step movements within the open jaws of 
fastening closure members which are clamped 
upon its beaded edge; means associated with the 
tape-forming and feeding mechanism for spac- 
ing successive closure members and for clamping 
them upon the beaded edge of the folded tape; 
power mechanism acting through an automatic 
clutch which divides the power between the cam- 
shaft which operates the punch and die and 
other mechanisms acting upon the metal strip- 
blank and closure members formed therefrom, 
and the tape-forming, feeding and member- 
clamping mechanisms, said divided feed being so 
arranged and controlled that all of the mecha- 
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nisms can be caused to operate in proper unison 
and sequence to form closure members and ciamp 
them upon the foided tape, or the formation of 
closure members may be arrested while the tape- 
forming and feeding mechanisms continue in 
operation to produce biank parts of the formed 
tape between groups of attached closure mem- 
bers; automatically controlled cutoff mechanism 
for severing the foided tape or stringer between 
groups of closure members; and finally auto- 
matic controlling mechanism by which the ma- 
chine is caused to produce flexible closure string- 
ers with the desired number of closure members 
and biank ends of tapes or stringers. 

There are many detail devices forming parts 
of, or associated with, the general mechanisms 
referred to, aii of which will be specifically de- 
scribed in their proper reiationship with refer- 
ence to the grouping of mechanisms and the ac- 
companying drawings. 

The machine embodying the present invention 
may be mounted upon any suitabie framework. 
In the embodiment illustrated in the accompany- 
ing drawings the machine is mounted upon & 
heavy framework comprising the two end-frames 
or standards i and 2 having upon their upper 
ends the solid cross-bars or girders 3, 4 upon 
which is rigidiy mounted a heavy steel tabie or 
platform 5. The table & is preferably of solid 
steel having integral downwardly presented 
strengthening flanges upon its sides and ends. 
This rigid framework is suitabiy braced by the 
shafts, supporting brackets and other rigidiy at- 
tached parts hereinafter specifically referred to 
so that the machine parts will be substantialiy 
supported in their operative relation. 


Punch and die forming and feeding mechanisms 
of press No. 1 


The metal closure members are formed from 
a metai strip-blank by the successive action of 
punches and dies mounted in a series of three 
presses arranged upon the tabie or platform 5 
at the right-hand or leading-in end of the ma- 
chine shown in Figures 1, 2 and 5 of the drawings. 

A heavy shallow steel tray 6 open at its ends 
and having heavy upstanding. side flanges 7, is 
rigidiy secured to the right-hand end of the table 
or platform 5 in the central longitudinal plane 
thereof, by means of heavy boits Ta which are 
inserted from beneath the table or platform 5§ 
and threaded into the tray 6 and its flanges 7 as 
best shown in Figure 73 on Sheet 25 of the draw- 
ings. This tray & affords a supporting bed for 
the three presses presently to be described, press 
No. 1 of which has imparted to it a short to and 
fro motion and, when the metal biank is engaged 
by its punches, constitutes the main feed mecha- 
nism for passing the metal strip biank in a step- 
by-step motion through the machine. 

Press No. 1 (best shown in Figures 1, 2, 5, 12, 13, 
14, 15, 73, and 74 of the drawings), bas a rec- 
tanguiar bed-plate 8 sliding upon the base tray 
G between the undercut inner faces of flanges T, 
the side edges of the bed-plate 8 being bevelled 
and shims 9 being mounted between the bevelled 
edges of bed-plate & and the side flanges 1. Set 
acrews if are threaded through the front flange 
I and engage one of the shims 9 to accurately 
confine the bed-piate 8 of the press in position 
and at the same time allow freedom of motion 
for its reciprocation. The press standard ti ex- 
tends upwardly from the press block 80 mounted 
upon the bed-piate 8 upon which it is firmly 
supported, as hereinafter more fully described. 
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This standard ti of press No. 1 carries a verti- 
cally reciprocating piunger 12 in the Jower end 
of which are secured the three punch members 
i3, 14, and i6, said punch members being re- 
movably secured in the plunger 12 by means of 5 
set screwa i8. The reciprocating plunger 12 car- 
ries at its upper end a slotted yoke i7 embrac- 
ing an anti-friction roller i8 carried by pin (8 
supported in the bifurcated end 20 of the press 
operating lever 2i which 1s pivoted upon the j9 
bracket 22 secured to the tabie § and engaged at 
its rear end 28 by a cam 24 mounted upon the 
main cam-shaft 25 extending from end to end 
along the rear edge of the table or platform 5, 
said cam-shaft being aultably supported and j5 
journalied in bracket-bearings 28 secured to the 
table or piatform §. In this operative connec- 
tion between the cam 24 and reciprocating plung- 

er (2 of press No. 1 it will be understood that -. 
the arms of the bifurcated end 20 of lever 21-99 
are sufficiently spaced to permit the free move- 
ment of plunger 12 on roller i8 upon the recip- 
rocation of press No. 1 in accomplishing the feed 

of the metai strip-blank. 

Press No. I is given an intermittent forward 95 
feeding motion with the punches in engagement — 
with the blenk and an intermittent return move- 
ment to initial position with the punches re- 
leased from the biank, said movements being ac- 
complished by means of the rocker-arms 27 ex- 
tending upwardly from and keyed to the rock- 
shaft 28 which is freely journalied in the brack- 
et-bearings 29 boited to the end of the tabie or 
piatform 5, as shown in Figures 1, 2, 5, 12, and 13. 
This rock-shaft 28 has secured to it a down- 35 
wardly projecting arm 30 to which is pivoted a 
rod 3i extending through a bracket 32 and aup- 
porting a coil spring 33 confined upon the rod 3! 
against bracket 32 by means of nuts 34 threaded 
upon rod 31. The rock-shaft 28 also carries an 49 
upwardly projecting rock-arm 35 which is en- 
gaged by a cam 36 mounted upon the main cam- 
shaft 25. : 

The rocker-arms 217, above referred to, are 
formed with bifurcated upper ends 2Ta which 45 
straddle two boits 36a between pairs of oppositely 
presented flanged bushings 37 mounted upon said 
bolts 36a. The bolts 36a are threaded into biocks 
38 rigidiy secured to the reciprocatory bed-plate 
8 from which said boits extend horizontally above 50 
the transverse rock-shaft 28. The boits 36a have 
threaded upon them adjacent to the blocks 38, 
the adjustabie nuts 38 and at their outer ends ad- 
justable nuts 49, coil springs 41 being confined 
between the nuts 39 and the annular flanges 55 
of the inner bushings 31 while coii springs 42 are 
confined between the nuts 40 and the outer 
flanged bushings 37. The arrangement of de- 
scribed cushioning connections between the rock- 
arms 27 and press No. 1 is for the purpose of 60 
affording a yielding excess of motion to the feed- 
ing action of press No. 1 to ensure accuracy in 
the feeding stroke and maintain the press under 
tension in its extended position of feed until the 
metai strip-biank is engaged and held by other 65 
instrumentalities presently to be referred to. 

43 represents the fiat metai strip blank which 
may be supplied to the machine from any suit- 
able source such as a spooi or reel (not shown) 
from which it can readily be drawn into the ma- 70 
chine as needed. 

44 1s a bracket rigidly bolted to the end of 
table or platform § and formed with a hori- 
zontal slot or opening 45 for the passage of the 
strip-blank 43. This bracket 44 carries two hori- 75 
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zontally extending-bracket arms 88 in the free 
ends of which is mounted a transverse pin 47 
upon which is pivoted the bifurcated lower end 
of a link 68 carrying a removable wear block 4& 
having a slot or passageway §0 extending through 
it in alignment with guide opening 46 for the free 
passage of the metal strip-biank 43. A lower 
roller 6i is freely jJournalled upon the pin 62 
mounted In bracket-arms 46 and is supported 
thereby with its periphery in the horizontal plane 
of feed of metal strip-blank 43 as it passes 
through feed-openings 60 and 45 above referred 
to. Cooperating with the lower roller 8i {s an 
upper tenston-roller 63 freely journalled upon a 
pin 64 carried between a pair of arms 56 pivoted 
at &6 upon the bracket 44 and extending hori- 
zontally to a point above the blank guiding link 
48. A tension rod 57 passes freely through an 
opening in a bridge piece 68 connecting arms 56 
and is threaded into the upper end of the guide 
link 48. This rod 57 carries a coil spring §§8 con- 
fined between the collars 60 by a nut 6! threaded 
upon the upper end of red 67. The spring 58 ap- 
plies tension to the pivoted frame (arms 66 and 
bridge 68) carrying the roller §&3 holding said 
roller down upon the blank 43 at the point of its 
support upon the lower roller $1. 

Upright members 62 are secured to and pro- 
ject upward from the pivoted arms 656, sald up- 
right members 62 being connected at the top by a 
crossbar 63 (see Figures 1 and 5 of the drawings). 
An adjusting screw 64 is threaded through the 
crossbar 63 and carries at its lower end a brake 
block 66 which engages the periphery of the up- 
per roller 63. A lock nut 66 upon screw 64 en- 
gages crossbar 63 and holds the brake lock in 
the desired adjusted relation to the roll 63. In 
this maner the tension roller 53 is pressed against 
the blank 43 by the pressure of spring 59 and the 
freedom of its rotation upon its axis is further 
restricted by the adjustment of the brake block 
66. 

The metal strip-blank 43 passes from the guide 
slots 46 in bracket 44 through a shallow guide 
channel 67 formed in the upper face of a heavy 
plate or block 68 which is rigidly secured to the 
upright side flanges 7 of tray 6 carried by the 
table or platform 6. 69 is a clamp member rigid- 
ly secured at 70 to the clamping bar 71, which bar 
is pivoted at its forward end 12 in the bifurcated 
bracket 13 which is secured by screws 174 to the 
upper face of the plate or block 68. The clamp- 
ing bar 7! extends rearwardly and passes freely 
between two upright guide flanges of bracket 76 
which is secured to the plate or block 68. The 
rear end of the clamping bar 71! carries an anti- 
friction roller 16 which operates upon the cam 17 
carried by the cam-shaft 25. A coil spring 7€ 
connects the clamping bar 1! with a bracket 19 
secured to the table or platform §. The shape of 
the cam 17 as shown in Figure 5 of the drawings 
is such that the clamp member 68 will be held 
down in engagement with the metal strip-blank 
43 for the greater part of a revolution of the cam- 
shaft, the high part of the cam 717 acting to mo- 
mentarily raise the clamp from the blank while 
it is given a forward feeding impulse by the means 
hereinafter described. 

Referring particularly to Figures 2, 12, 13, 14, 
15, 16, 73, and 74 of the drawings, it will be ob- 
served that the reciprccatory flanged tray 8 of 
press No. 1 carries a heavy block 80 having a cen- 
tral opening 81! registering with a similar open- 
ing 8a of the bottom plate of bed-plate 8. The 
fixed tray 6 and the table or platform 6 have 


5 
openings through them at 6a and Sa respectively 
which are somewhat larger than the openings 6i 
and 8a just referred to to ensure free discharge 
of chips from these latter openings in all posi- 
tions of the reciprocating press No. 1. 5 

The block 8@ referred to has mounted upon it 
the upwardly projecting standard il. The spe- 
cific mounting of this standard in press No. 1 ts 
similar to that of the third press (Figure 28) and 
is best shown in Figure 73. 10 

The heavy press block 68 is rigidly secured in 
the recessed upper face of the reciprocatory bed- 
plate 8 by means of heavy screws 82, one of which 
is shown in Figure 73, Sheet 25. These screws 62 
are preferably inserted from beneath, the ta- 15 
ble or platform 6 being slotted at 6b and 6c also 
indicated in dotted Mnes in Figure 12 of the draw- 
ings. The transverse faces of block @@ have 
threaded into them machine screws $3 which pass 
through the vertical slots of plates 84 and secure 20 
said plates removably to the block 86. The block 
80 is formed with a deep dovetail recess 86 to re- 
ceive the die plates and pillar blocks that are re- 
movably mounted therein. There are three pil- 
lar blocks indicated at 86, 81, and 88 having chip 25 
discharging openings through them leading into 
the opening 61 of block 86. These pillar blocks 
are separated by thin spacing strips 88, said 
strips projecting above the pillar blocks and serv- 
ing aiso to separate the three die plates indi- 30 
cated at 90, 91, and 82, see Figure 15. Set screws 
93 are threaded through the plates 84 and en- 
gage the faces of pillar blocks 86 and §8 for con- 
fining the pillar blocks in place and for adjust- 
ing the blocks and with them the die plates lon- 35 
gitudinally of the machine. The die plates 60, 
81, and 62 are surmounted by a cover plate 94 
formed with punch receiving openings 86 direct- 
ly above the openings through the die plates. 
This cover plate $4 as well as the dle plates 96, 81, 40 
and 92 are securely fastened to the pillar blocks 
06, 87, and 68 by means of vertical set screws 96 
which pass through the cover and die plates and 
are threaded into the pillar blocks. Cover plate 
94 has a guide groove $7 in its under face in the 45 
longitudinal line of punch receiving openings 95 
and in the line of feed of the metal strip-blank 
43 which passes between the cover plate and the 
die plates and is supported thereby for the action 
of the punches upon the blank. : 50 

It will be understood that the punch members 
13, {4 and (6 are shaped to cooperate with the dies 
in punching parts from the metal strip-blank, the 
particular parts of the work performed by these 
punches and dies being hereinafter more fully de- 55 
scribed. : 

Beneath the plate or block 6& a transverse 
abutment bar 88 1s rigidly secured in cutout 
notches 1b of flanges 7 of tray 6 by means of set 
screws 98, the central portion of said bar §8 be- 50 
ing thickened and seated in shallow recess 6c in 
bottom of tray € where it is further secured by 
screw bolts 99a. Bar 88 is perforated at [00 to 
receive the reduced end of an abutment block 
(0i which is driven tightly into said perforation 65 
106. 

The reciprocatory bed-plate @ of press No. 1 
carries the transverse abutment bars 102 and (03 
which are centrally perforated to receive the re- 
duced ends of abutment blocks 104 and (06 which 70 
are driven into said perforations. These bars 
102 and 103 are firmly seated in notches and re- 
cesses tn the side and bottom walls of bed-plate 
8 and are secured to the bed-plate by means of 
set screws 1024 and 183a. The abutment block 75 
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104 fs in line with the abutment block 10! with 
which it engages to limit the movement of press 
bed-plate 8 to the right. The abutment block 
{05 is formed wlth a transversely bevelfed or in- 
clined face that is adapted to contact with the 
bevelled face of an adjustable abutment block 
106 which is mounted on the inner face of a 
transverse abutment bar 107 rigidly secured to 
the notched out flanges 7 of the fixed tray 6 by 
nieans of set screws 108, said bar (07 having 
formed in it a horizontal slot 109 to loosely re- 
ceive a screw 110 that passes through sald slot 
and is threaded into the adjustable abutment 
block 06, see Figure 76, Sheet 25. Abutment 
block 106 is formed with the slots 106a through 
which loosely pass the screw bolts 1060 which 
pass through the bottom of tray 6 and are thread- 
ed into suitable openings in table 5. Oppositely 
arranged adjusting screws ({I! are threaded 
through the upright flanges 7 of tray 6 and en- 
gaze the ends of abutment block 106 for accu- 
rately dctermining the position of block 106 to 
cause it to arrest the feeding movement of bed- 
plate 8 of press No.1. It will be understood that 
when block 106 is adjusted the screw bolts 106b 
and (10 are first loosened, then block 106 is ad- 
justed by manipulating bolts Hil, after which 
bolts 106b and {f!0 are tightened to secure block 
106 in its adjusted position. 

A consideration of the disassembled perspective 
view of Figure 74 (Sheet 25) with Figure 73 (same 
sheet) and Figure 12 (Sheet 8) will give a clearer 
understanding of press No. 1. The blocks 38 (by 
which the operating mechanism is connected to 
the reciprocating tray 8) are flanged and cut away 
to accuratcly fit the corners at the right hand end 
of tray 8 to which the blocks are secured by 
screws or rivets set in the matching perforations 
in the parts. The tray 8 with attached blocks 
38 rests in stationary tray 6 with the top shoulders 
of blocks 38 operating to the right of abutment 
bar 98. The bottom wall of tray 8 is cut out or 
recessed to avoid interference with the central 
thickened portion of abutment bar 98. 

The metai strip-blank 43 passes from press No. 
1 through press No. 2 which carries two sets of 
male and female dies for actIng upon and shap- 
ing the portions of the strip-blank that have 
been punched out by press No. 1. 


Forming dies—press No. 2 


Press No. 2 comprises a flanged bed (12 having 
outwardly flared side walls resting between the 
undercut side flanges 7 of the tray 6 and rigidly 
clamped therein by set screws 113. The flanged 
bed supports the closely fitting bed-block 114 
which is rigidly secured therein by means of set 
screws 115 inserted frcm the bottom through the 
bed 112 to the block 114. Block !#4 carries the 
removably mounted transverse plates 116 held in 
place by screw bolts !i7 threaded into block 114 
and engaging the plates 118 through vertical 
slots of the plates. The bed-block (18 is formed 
with a transverse recess 118 having undercut 
side walls to receive the die plate 119 secured in 
the desired adjusted position upon the bed-block 
by means of adjusting screws 120 passing through 
the transverse plates 116 and engaging edges of 
the die plate ii9. The die plate #19 is formed 
with two cylindrical openings 121 and 122 to re- 
ceive the cylindrical base blocks of the lower fe- 
male die members !23 and 124 hereinafter more 
fully described. The die plate 119 is formed ad- 
jacent to its four corners with cylindrica! recesses 
125 in which are seated the coil expansion springs 
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126 upon which rests the stripper plate 127 hav- 
ing secured to {t by means of machine screws 128 
a cover plate 128. Headed guide rods 130 pass 
freely through guide openings in the stripper plate 
{27 and attached cover plate 128 and centrally 5 
through the col) expansion springs 126 and are 
threaded into and rigidly secured in the reduced 
holes in the bottom of recesses 125 of die plate 118. 

The stripper plate 127 has a guideway 13! and 
aligned rectangular openings !27a and {27b to fit 19 
over the upwardly presented female die members 
of the die biocks 123 and !24 and the cover plate 
has a rectangular opening cut through it above 
the said openings in the stripper plate. The de- 
tail features of stripper plate 127 will be best un- 15 
derstood by reference to Figure 75, Sheet 25, of the 
drawings. It will be observed that sald stripper 
plate 127 is also formed with a rigid upwardiy 
presented lug (3fa at one side of guideway (31 
and a cylindrical upstanding stud 131b at the 29 
opposite edge of guideway 131! and alongside of 
the die receiving opening i21b. The guide lug 
{3!a supports the upper die member (42 against 
forward displacement and strain in its action 
upon the punched blank, while the guide stud 25 
131d assists in maintaining the blank in accurate 
alignment in the guideway 131! during the action 
of the dies. The guideway 191 is formed in the 
upper surface of stripper plate 127 for the pas- 
sage of the metal strip-blank 43 beneath cover 30 
plate 128 by which the blank is held for the ac- 
tion of the dies of press No, 2. 

132 is the head or standard of press No. 2, it 
being mortised into the bed-block 114 and rigidly 
secured thereon by heavy anchoring screws (not 35 
shown) similar to screws 163 and 249, Figures 28 
and 32 respectively. This head or standard 132 
carries the usual vertically reciprocating plunger 
134 having at its upper end a sectional slotted 
yoke 135 engaged by an anti-friction roller 140 49 
upon the pin 136 mounted in the forked end of 
the operating lever 137 which is plvoted upon the 
bracket 138 secured to the table or platform 6 
and is engaged at its rear end by an operating 
cam 139 mounted upon the cam-shaft 26. (4 45 
and {42 are upper or male die members remov- 
ably mounted in suitable sockets presented down- 
wardly in the reciprocating plunger 134 and re- 
movably secured therein by set screws 143. Die 
members 14! and 142 cooperate with the dies car- 50 
ried by blocks (23 and 124 above referred to, and 
shape the punched-out parts of the metal strip- 
blank in the manner hereinafter more fully de- 
scribed. In this operation of press No. 2 it will 
be understood that the spring supported stripper 55 
plate 121 and attached cover plate (28 are car- 
ried downwardly by the metal strip-blank when 
press No. 2 operates, thereby permitting the male 
and female dies to properly shape the previously 
punched-out parts of the blank and when released 60 
from press No. 2 the springs 126 raise the at- 
tached plates 127 and 128 and strip the blank 
from the horns or projections of the lower die 
members. 

Punch press No. 3 65 


The metal strip-blank 43 passes from press 
No. 2 through press No. 3 which performs the 
final punching operation upon the blank. This 
press No. 3 comprises the flanged bed-plate 144 70 
shaped to fit and secured between the undercut 
flanges 7 of tray 6 in substantially the same man- 
ner as described with reference to press No. 2, 
the bed-plate 144 being secured in position by 
set screws 145. The table or platform 6 has a 75 
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discharge opening 5d and the tray 6 has a reg- 
istering discharge opening 6b which register with 
a chip discharge opening (48 of bed-piate (44 
and opening (47 of bed-block 1§48 which is se- 
cured to the bed-plate 144 by means of set screws 
{49 inserted from beneath bed-plate 144. The 
bed-block 148 carries transverse plates (50 re- 
movably secured by screw bolts 15! in the man- 
ner hereinbefore described with reference to the 
plates 118 of press No. 2. Bed-block (48 is 
formed with a longitudinal recess {52 having un- 
dercut walls in which rests the block 153 having 
flared side walls to closely fit the recess (52. 
Screw bolts {60a are threaded through trans- 
verse plates 150 and engage the opposite ends of 
block (53 to adjust its position with refcrence 
to the action of the punch of press No. 3. 
Screw bolts 164 threaded in block 148 engage the 
front bevelled face of block 153 to secure it in its 
adjusted place. Block 168 has a chip opening 
156 discharging into opening !47. The die plate 
166 is seated in the recessed upper face of the 
block (53 and surmounting the die plate 156 
is a channeled cover plate 157 secured to block 
163 by screw bolts 166. This cover plate 167 has 
an opening 168 to receive the punch member 
hereinafter referred to and a longitudinal guide 
channel (68 extending across said opening and 
the lower die plate 188, said guide being for the 
passage of the metal strip-blank 43 in proper 
relation to the punch of press No. 3. i161 is the 
head or standard of press No. 3 mortised at 162 
to the bed-block 148 and rigidly secured to the 
bed-block by means of heavy screw bolts (63. 
This head or standard 161 has the usual ver- 
tically reciprocating plunger (64 having the sec- 
tional slotted yoke 166 at the top which ts en- 
gaged by a pin (68 carried in the bifurcated 
forward end !67 of lever #68 which {s pivoted 
upon a bracket 189 secured to the table or plat- 
form §. The lever 168 is engaged at its rear 
end by a cam (76 upon cam-shaft 25. 

The reciprocating plunger (64 carries the re- 
movable punch 17! secured in the usual] manner 
by set screw 172, the punch (Tf being presented 
in proper vertical alignment with the opening in 
the lower die plate 158. (78, shown particu- 
larly in Figures 18, (Sheet 9) and 28 and 29 
(Sheet 11) of the drawings, is a gauge or pilot 
formed on its inner reducéd end with prongs 
or fingers (14 which are adapted when pressed 
inwardly toward the metal strip-blank 43 to en- 
gage three successive recesses cut in the forward 
edge of the blank and by such engagement ac- 
curately position the blank for the final action 
of the punch i7i. This gauge or pilot 113 op- 
erates upon the forwardly presented guide plate 
or table (15 which is recessed to fit over the 
forward shoulder of bed-block (48 to which it is 
secured by set screws i75a; said gauge 173 be- 
ing presented in the forwardly open recess 176 
of cover plate 157, and having a lower cutout 
portion {%4a (Figure 29) fitting over the die 
plate (56. This pilot or gauge plate 113 is con- 
fined by means of guide plates 117 and is formed 
with a vertical rectangular slot (78 wth which 
engages the lower shaped end /19 of the ver- 
tical lever 180 pivotally mounted at (8 upon a 
bracket 182 secured to the face of the upright 
head or standard (61. This lever (80 has piv- 
oted to it a yoke (83 secured to the end of a 
red {84 which passes through a suitable open- 
ing in head or standard (6! and supports a coll 
cxpansion spring (85 which is confined between 
the standard 16! and a nut 1866 on rod (84. The 


action of this spring {85 upon lever (80 fs to 
hold the pilot or gauge 173 in its forward or tn- 
active position. The upper end of lever 180 

Is bevelled to engage a tappet 187 secured to the 
reciprocating plunger 164. It will be elcar from 6 
this description that when the plunger (64 op- 
erates, the pilot or gause #173 wif! first move into 
engagement w.th the recessed forward edge of 
the blank to accurately position it, and !mme- 
diately thereafter the punch (71 will puneh out 10 
the final part of the blank. 


Connected view of actions of punches and dies 
of presses Nos. 1, 2, and 3 in forming metal 
closure members 15 


The action of the several punches and dies 
carried by presses Nos 1, 2 and 3 will be best un- 
derstoad by reference to the detail enlarged views 
of Figures 19 to 27 on Sheet 10 of the drawings. 99 
F.gures 19 and 20 show the action of the three 
punches 13, 14, and 15 of press No. 1. A plan 
view of the shapes of the die openings in die 
plates 80, $1 and 82 to receive punches (3, (4, 
and {6 is indicated in Fignre 20. These three 95 
punches being mounted upon the common recip- 
rocating plunger 12 will act simultaneously upon 
the metal strip-blank 43, but, because of their 
spaced relation, upon success ve portions of the 
blank. Punch {3 forms perforations 48a, punch 30 
(4 forms recesses 486 and rfunch 15 cuts the 
notches 48c in the inner edge of blank 43 to open 
up the previously formed perforations 43a to 
forin the oppositely presented prongs 43d which 
eventually are shaped into the final bifurcated 35 
hock of the fastening members. 

Figures 21 to 25 illustrate the action of press 
No. 2. Press No. 2 carries two sets of shaping dies, 
one set comprising the lower female member {23 
having spaced horns to project through two ad- 49 
Jaccnt openings 43a of the blank, and an upper 
male die member (41 which is a simple scoring 
blade adapted to strike the blank between two 
perforations 43a and impart a transverse score or 
shallow cut 48e centrally between prongs 43d. 48 
This is for the purpose of essisting in shaping the 
final bifurcated hook and arched neck of the 
fastening member, the completion of this shaping 
op2ration being performed by the second set of 
dies #24 and 142. The lower female die member 50 
124 has wings engaging the rear face of the blank 
adjacent to openings 43a upon opposite sides of 
& scored portion of the blank and a U-shaped 
head to receive the pronged head of the blank, 
the upper cooperating male die member (42 hav- 56 
ing a central rounded blade (42a designed to 
press the pronged head down into the recessed 
portion of the lower die member to properly curve 
the prongs 43d into the bifurcatcd hook and to 
shape the neck of the hook into the arched round- 60 
ed neck portion. The blade portion 1424 is pref- 
erably made as a removabls section of the upper 
die member (42, it being inserted in a longitudinal 
clot or kerf in the end of the die member and re- 
movably secured therein by mans of a pin or 65 
r.vet 1426 shown in Figure 25. After shaping the 
bifurcated hooks by press No. 2 the strip-blank or 
attached series of partly formed fastening mem- 
bers, passes to press No. 3 which carries a single 
punch i?! which intermittently acts to cut the 70 
dovetail recesses 43/ in the forward edge of the 
blank bctween adjacent recesses 43b. Figure 27 
shows a plan view of lower die openings to receive 
punch {?f. This completes the shaping of the 
metal members with the exception of the riding 78 


0 


1) 


i) 


10 


16 


S 


lugs hereinafter referred to which are formed by 
cutting the remaining narrow strip of the blank 
between the formed heads and clamping jaws. 

A continuous strip of connected properly shaped 
fastening members passes from press No.3 through 
a longitudinal guide which supports the strip un- 
der the action of the buffing devices and auxillary 
feed mechanism from the latter of which it is 
passed to,the final press No. 4 by which the indi- 
vidual fastening-members are severed from the 
strip and delivered to the carrier which carries 
them away from the cut-off mechanism and sup- 
ports them for mounting upon the flexible stringer 
or tape. 

Buffing mechanism 


This longitudinal! guide leading from press No. 3 
as just referred to, best shown in Figures 1, 2a, 
and 11, comprises a lower rigid bar 188 mounted 
upon the table 5 by means of supporting blocks 
189 and formed in its upper face with a guide 
groove or channel i90 of approximate L-shape to 
reccive the strip of connected formed fastener- 
members, and an upper covering plate (8i se- 
cured to the lower bar 188. 

This horizontal guide 188—i9i is vertically re- 
cessed at 192 to receive the peripheries of two 
buffing wheels 193, each of which is mounted 
upon a short shaft 194 freely journaled in the 
spaced bearings 195 of the H-shaped rocking 
frame 193 journalled at its lower end upon the 
pivots 197 and 198 carried by the bracket-framcs 
199 and 200 which depend from and are rigidly 
secured to the under face of the table or platform 
5. The bracket 200 is centrally located between 
the two brackets 199 and forms a common sup- 
port for the adjacent arms of the two H-shaped 
rocking frames 196. Each of the buffer carrying 
shafts 184 has secured to it between the bearings 
195 a belt pulley 201, over which runs a driven 
belt 202 passing from the driven pulley 203 car- 
ried by the main power shaft 204 which will be 
hereinafter more fully described. Each of the 
belts 202 is engaged by any suitable form of belt 
tightener such as indicated at 205. 

206 is a bracket secured to the table or plat- 
form 5 (in rear of the buffing wheels 183) to which 
bracket is pivoted at 207 the upwardly extending 
rock-arm 208 supporting in its upper bifurcated 
end an anti-friction roller 208 that operates in 
peripheral engagement with a cam 210 upon the 
cam-shaft 25. This rocker-arm 208 has adustable 
link connections 211 with the inner bearings 195 
of both buffing wheels (98. A coil spring 212 con- 
nects each of the H-shaped rocking frames 196 
with the flange of the table or platform 6& for 
holding the buffing wheels 193 in their rearward 
position away from the metal strip-blank in its 
channelled guide and the anti-friction roller 209 
in close contact with the actuating cam 210. The 
high portion of the cam 210 moves the buffing 
wheels into engagement with the exposed parts 
of the formed strip of fastener-members while 
the strip is at rest and moves the buffing wheels 
away from the strip for each feeding stroke. The 
action of the buffing wheels may be maintained 
during a longer or shorter portion of the time of 
rest of the blank according to the buffing require- 
ments. 

Auriliary feed 


The work passes from the channelled guide bar 
188 to an auxiliary feed device clearly shown in 
Figures 30, 31 (Sheets 11 and 12) and Figure 78 
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(Sheet 26), and comprjsing a reciprocatory slide 
plate 213 formed in its upper surface with the 
blank guiding channel 214, and mounted to re- 
ciprocate in the channel 215 formed in the upper 
face of a flanged block 216 secured to the table 5 
or platform §& by means of screw bolts 211. The 
slide plate 213 is formed with lateraliy projecting 
wings 218 and 219 which rest in lateral projec- 
tions 220 and 221 of the guide channel 215, the 
slide plate 213 with its lateral projections 218 10 
and 219 being of approximate Greek cross shape 
in plan, as clearly shown in Figure 78 of the 
drawings. Plates 222 and 223 are secured to the 
flanged block 216 by screws 224, said plates over- 
hanging the slide plate 213 for confining it upon 15 
the block 216. ‘The latera) wing 218 of the cross- 
shaped slide plate is formed in its upper face 
with a lateral guide groove or recess 226 in which 
operates a slide plate 226 formed on its inner end 
with three prongs or fingers 221 which are 20 
designed to engage three adjacent recesses in the 
forward edge of the metal strip-blank, or con- 
nected series of nearly complete fastener-mem- 
bers, and thereby clamp or grip the blank to the 
auxiliary feed slide. This slide plate or gripper 25 
226 is formed with a vertical rectangular slot 228 
in which engages the lower rounded end 229 of an 
operating lever 230 which is formed with an in- 
tegral ear 231 operating in the bifurcated upper 
end 232 of the upright or standard 233 secured 30 
to the slide plate 213 by meaus of screw bolts 
234, a cover plate 235 being mounted upon slide 
213 beneath the standard 233, said cover plate 
extending over the guide channel 214. The 
upper end of the operating lever 230 is slotted at 35 
236 to receive the elongated rojler 237 mounted 
upon pin 238 carried by bracket arm 239 which is 
mounted upon and vertically reciprocated by the 
plunger member of press No. 4 which will pre- 
sently be described. 40 
This auxiliary feed has an operating rod 240 
adjustably connected at 241 with a lug 242 pro- 
jecting from slide 218. Said operating rod 240 
extends to the right of the machine to a point in 
rear of reciprocating press No. 1 to which It at- 45 
tached as shown particularly in Figures 73 and 
77 of Sheets 25 and 26 of the drawings. A block 
243 is fitted upon and secured to the upright or 
standard l! of press No. 1, bolts 243a passing 
through the block into the standard. Bar 240 is 59 
bolted at 240a to block 243. By this means the 
auxiliary feed is operated by and simultaneously 
with the feeding motion of press No. 1 which has 
been already described. Immediately prior to 
the movement of the auxiliary feed through the 
connections referred to, the lever 230 is actuated 
to move the slide plate or gripper 226 into en- 
gagement with the metal strip-blank to feed the 
blank one step in the machine. The cooperation 
of the main feed of press No. 1 and the auxillary 0 
feed which is coupled thereto resul‘s in uniform 
feeding of the blank and avoids all possible ir- 
regularities such as would sometimes be caused 
by burrs formed upon the blank by the punching 
operations. 65 
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Fastener-member cut-off press 


The work next passes to press No. 4 which cuts 
the individual completely formed fastener-mem- 70 
bers from the continuous strip. This press No. 4 
is particularly illustrated in Figures 7, 8, 9, 10 
(8heet 6), 31 (Sheet 12), 32, 33 (Sheet 13), 65 
(Sheet 24) and 79 (Sheet 26) of the drawings. 
Press No. 4 is mounted upon a plate 244 secured 75 
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to the table or platform 5 by means of screw 
bolts 246 Inserted from beneath and extended up 
into the press base member 245. The upper 
face of base member 245 has mortised ‘o it at 
241, the upright head or standard 248, the two 
parts of the press being firmly sccured together 
by screw bolts 249. Base member 245 has formed 
in {t a longitudinal dovetail] recess to receive the 
correspondingly dovetailed block 250, said block 
being secured in the desired adjusted posi’fon by 
means of screw bolts 252 and plates 253 and 254, 
said plate 253 carrying screw bolts 255 which en- 
gage the end of block 250. The plates 253 and 
254 are secured to base member 245 by means of 
screws 256. It will be observed that the plate 
254 extends only part way across one end of the 
base member 248 (see particularly Figure 33 of 
the drawings). The block 259 is formed with a 
central transverse groove or recess to receive a 
hardened metal plate 257 (shown in detail in 
Figure 10) which is secured in place by screw 
bolts 258 and 259. This hardened plate 287 has 
a central opening 260 to receive the tapered end 
of a pilot member presently to be described, said 
opening 260 registering with a central opening 
264 formed through block 250. 262 is a cover 
plate secured to the face of block 250 by screw 
bolts 263. This cover plate 262 extends part 
way over the surface of block 250 and is formed 
in its under face with a guide groove or channel) 
264 for the passage of the work. An angular 
extension 265 of the cover plate is formed with a 
countersunk hole 266 presented above the work 
and regis‘ering vertically with the guide opening 
260 of the hardened plate 287. This hole 266 is 
for the reception of the pilot member to be de- 
scribed. The ccver plate !s formed with a fur- 
ther extension in the form of a horn or arm 267 
which projects parallel with the guide groove or 
channel 264 to confine the work against rear- 
ward displacement upon the extension 280a of 
block 280 during the cutting operation. This 
extension 260a is produced by cutting away the 
block 280 in the rear of delivery end of press No. 
4, this cut-away being for the purpose of afford- 
ing proper room for the operation of the fas- 
tener-member-carrier hereinafter described. 
The extreme edge of extension 260a js slightly 
undercut or inwardly bevelied from top to bottom 
as shown particularly in Figure 65, Sheet 24 of 
the drawings. The upper edge of this undercut 
wall is one of two slightly spaced paralle) edges 
of the bottom or stationary member of the cut- 
off device. The cooperating parallel edge of the 
lower cut-off member is formed on a hardened 
metal plate 268 which is secured adjacent to the 
undercut face of extension 260a with a slight 
space at the upper or cutting edges of the two 
members, said space being maintained by means 
of a wedge shaped shim or spacing member 268; 
the plate 268 and shim member 269 being mount- 
ed upon parallel pins 250d projecting from ex- 
tension 250a and securely held in position by a 
screw bolt 270, shown in Figure 65 being threaded 
through and supported by plate 254 with its inner 
end impinging upon or pushing against plate 268 
and binding it in operative posi’!cn. The spac- 
ing member 269 is somewhat narrower than ex- 
tension 250a and plate 268 to provide a groove 
below the cutting edges of these members within 
which the cut-off knife of peculiar shape can 
cperate. 271 is a curved leaf spring secured to 
cover plate 262 by screw 272, said spring curving 
around the guide hole 266 in which the pilo 
member operates and its free end being bent to 
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engage the upper surface of the work parallel 
with the horn 267 and terminating close to the 
path of the cut-off knife. Th»? work ts further 
held at the moment a fastener-member js cut off 
by means of an overhanging finger 273 which 6 
has upon its under face a guide channe! or groove 
in which projects the U-shaped clamping end of 
the tooth or fastening-member while It 1s being 
cut off from the strip. This overhanging guide 
finger 273 is integral with a supporting plate 274 
which is secured by two screws 276 to the upper 
edge of pla‘e 264 above referred to. 

The movable cutting knife, shown clearly in 
Figures 8, 9, 32, and 33 comprises a cutting blade 
proper i!ndicated at 2786 mounted in the recess 15 
217 of a supporting rock-arm 218 and firmly 
clamped therein by a screw bolt 278 engaging a 
similarly shaped filling plate 280. The knife 
carrying rock-arm 2178 is journalled at 28! be- 
tween the integrally connected face plates 282 20 
formed as flanges projecting from a base plate 
283. Base plate 283 is securely mounted in the 
upper face of block 250 alongside the cover plate 
264 by means of screw bolts 284 and the bolt 259 
above referred to which also extends through the 25 
hardened plate 267. The knife-supporting face 
plates 282 extend into the recess or cutout 268 
formed partly in the base 246 and partly in the 
head or standard 248, see Figures 32 and 33. 
This mounting of the movable knife on its carry- 30 
ing frame presents a downwardly extending heel 
216a which projects into the groove or channe} 
between the cu'ting edges of the lower knife 
member compris'ng extension 260a and block 
268. This heel 2:%a@ ensures the accurate reg- 35 
istry of the blade 276 with the grooved lower 
cutting member. The knife carrying rock-arm 
2178 has a downwardly curved heel 278a with 
which engages the small plunger 286 which oper- 
ates in a cylindrical cavity 287 In the base mem- 49 
ber 248 and supports a surrounding expansion 
spring 288 which is adjustably confined by a 
threaded tubular nut 289 screwed into the outer 
threaded end of the cylindrical cavity 287 into 
engagement with the plunger rod and spring and 45 
held in the desired adjusted position by the ex- 
ternal lock nut 290 as shown in Fig. 8. The ac- 
tion of the spring plunger 286 upon the heel of 
the knife carrying rock frame is to yieldingly 
maintain the knife in elevated position above 50 
the path of the work. 

‘The head or standard 248 supports a vertically 
.eciprocating plunger 29/1 carrying at its upper 
end 2® sectional slotted yoke 282 engagec by an 
anti-friction roller 283 carried upon a pin 294 55 
mounted in the bifurcated end 295 of operating 
lever 298 which is plyoted upon the bifurcated 
bracket 297 secured to the top of the table or 
platform 6 and fs engaged at its rear end by a 
cam 298 on the main cam-shaft 25. 60 

This vertically reciprocating plunger 28! (Fig- 
ure 7) has the bracket arm 239 secured to it by 
means of a screw bolt 239a, said bracket having 
been heretofore referred to as the operating 
means for the lever 230 of the auxiliary feed 65 
mechanism. This reciprocating plunger 29! of 
press No. 4 has secured to its lower end a plate 
288 secured by screws 300, see Figure 65, Sheet 
24 of the drawings. This plate 299 is perforated 
at 301 to receive the stem of a tappet 302, the 70 
stem of said member having a driven fit with the 
perforation 30!. The tappet member 302 is pre-~ 
sented directly above knife-carrying rock-arm 
218 so that upon the descent of plunger 291 
tappet 302 will engage rock-arm 278 and cause 76 
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the knife to operate. The raised position of the 
piunger and knife is shown in Figure 32 while 
the position immediately after cutting is ilius- 
trated in Figure 33. 

A vertical cylindrical socket 3933 extends up 
through plate 299 into piunger 29! and mounted 
in this socket is a tubular bushing 304 support- 
ing a pilot member 305 which has a tapered 
active ijower end 306 and a confining disk or head 
307 at its upper end, an expansion spiral spring 
308 being confined in socket 303 by the head 3917, 
while the whoie device ts removably held in the 
socket of the plunger by means of a screw 309 
which passes through the face of the plunger 
291 and engages the tubular bushing 304. This 
pilot member 305 is supported directly above and 
in axial alignment with the opening 260 and hole 
266 of the parts above referred to in which posi- 
tion itt is ready upon the descent of the plunger 
to engage between the jaws of one of the for- 
wardly presented U-shaped clamps of an at- 
tached fastening-member. This engagement of 
the pilot with a fastening-member while it is still 
part of the continuous strip of formed members 
will position the strip with great accuracy to 
place the final fastening-member in exact rela- 
tion to the plane of cut-off for the action of the 
cutting-off devices. 

The plunger 291 also carries © transverse piate 
or bar 310 slotted at 311 and secured to the 
plunger by set screw 3(2 passing through slot 
311. This plate or bar 310 has a ver’ical cylin- 
drical socket 313 adjacent its free end in which 
is mounted a spring plunger 3(4 having a stem 
316 extending through the upper wall of the 
socket 313 and confined by a nut 316 threaded 
upon the stem, a spirai spring 3i7 being heid 
between the piunger and the upper end of the 
cylindrical socket. This spring plunger 314 act- 
ing as a spring tappet is for the purpose of oper- 
ating the gripper of the fastener-member-carrter 
which will presently be described. 


Fastener-member-carrier 


As each fastener-member is presented in posi- 
tion to be cut off as above explained, a carrier 
member is moved into position to grasp the pro- 
jecting fastener-member and firmiy support it 
whiie it is cut off, and then moved away with it 
to the next station. This carrier comprises a 
suitable track-bar supporting the carriage with 
a member gripper and proper control and oper- 
ating devices which wili now be described with 
particular reference to Figures 2a (Sheet 3), 6 
(Sheet 5), 31 (Sheet 12), 32, 33, 34, 34a, 34d, 
(Sheet 13), 35, 36, and 37 (Sheet 14). 

318 is a heavy piate or bar, in effect a track- 
bar which extends longitudinally of the machine 
and is rigidly mounted upon the table or plat- 
form 6 by means of screw boits 319 passing up 
from beneath the table into the track-bar. This 
track-bar 318 also overiaps at one end the bed- 
plate 244 upon which press No. 4 ts mounted, 
track-bar 318 being cut-out to fit over bed-plate 
244 and being further secured in this position by 
machine screws 320 which are inserted from be- 
neath the bed-plate 244, Figure 35. Track~-bar 
318 is formed with a deep longitudinal recess of 
dovetail cross-section to form trackway 321 for 
the reciprocating carriage 322 which has flared 
side edges to correspond with the shape of the 
trackway in the bar 318. A shim 323 is piaced 
between one edge of the carriage 322 and the 
rear guidewall of trackway 321, sald shim being 


engaged by screw boits 324 to hold the parts in 


desired adjusted position. 

The carriage 322 has secured to it at one end 
a transverse bar 325 secured by screw bolts 326 
and with its rear end projecting beyond the car- 
riage to form a stop at 327 which at the inner 
limit of the carriage stroke engages the head of 
a stop screw bolt 328 adjustabiy mounted in a 
lug 329 projecting upwardly from the rear por- 
tion of track-bar 318, Figure 31. A stop 330 in 
the form of a screw bolt is mounted in the end of 
carriage 322 in position to engage a similar screw 
bolt stop 331 which is adjustabiy threaded in a 
cross-bar 332 extending across and secured to 
the track-bar 318. The stop 330, 331 is the limit 
of the outward movement of the carrier. 

Carriage 322 is formed with a transverse dove- 
tail groove 333 tn which is seated a biock 334 
having a base shaped to fit groove 333 and rigidly 
secured to the carriage by means of screw bolts 
indicated at 336. This biock or auxiliary part of 
the carriage has a forwardly projecting integral 
shoulder 336 to which {s secured a similarly shaped 
hardened metal plate 337 by means of machine 
screw 338. 336 and 337 are in the form of an 
anvil projecting forwardiy from the carriage 322, 
334, adjacent to its inner end, the extreme pro- 
jection or nose 339 is formed with a shallow 
curved recess 340 ending at its inner edge in an 
abrupt curve said recess being an exact counter- 
part of the outer face of the rounded arched neck 
and bifurcated hook of the fastener, as shown 
in Figures 34a and 34b, Sheet 13 of the drawings. 
This grooved nose of the anvil just described 
constitutes the lower fixed member of a gripper 
which grips the yoke ends of individual fastener- 
members at the moment they are cut off and 
conveys them to the point where they are 
clamped to the tape or stringer. 

The upper member or jaw of this gripper con- 
sists of a downwardly presented finger 34! hav- 
ing shallow grooves extending from front to back 
to form a central tip 342 shaped to engage the 
scored upwardly presented surface of the 
erched neck of the fastener-member that ts 
clamped against the lower gripper nose 339. 
Upper gripper-member or finger 34! its also 
formed with a recess 343 to fit over the upwardly 
presented prongs of the bifurcated hook of the 
fastener-member when it is gripped. The grip- 
per-finger 341 is formed upon a small base plate 
344 which is secured by screws 345 to the for- 
ward edge of a eripper-carrying piate 346 which 
is mounted between two guiding upstanding 
plates 3481 which are parts of the biock 334 of the 
carriage. This gripper-carrying plate 346 is piv- 
otally mounted upon a pin 348 extending through 
its rear lower corner and secured in the upstand- 
ing guide piates 347. A vertical cylindrical re- 
cess or pocket 349 receives a coil expansion spring 
360 which rests at its lower end upon a shoulder 
351 of the recessed block 334. This spring tends 
to normally hold the carrier gripper open, that 
is, with the upper gripper member 341 raised 
away from the lower gripper nose 339. 

The pivoted gripper carrying plate 346 has an 
upwardly projecting iug 352 which is rearwardly 
bevelled at 353 and transversely grooved at 354 
for the engagement of a lock’ng lever 355 which 


is pivoted at 366 upon a pin passing through 7 


spaced guide flanges 357 which are integral with 
one of the plates 347. This locking lever 355 is 
formed with a rounded nose 358 designed to en- 
gage the shallow groove or recess 354 of gripper- 


carrying plate 346 to frictionally hold the same * 
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in open position, and, when the gripper 1s closed, 
to move into engagement with bevelled face 353 
to lock the gripper in closed position upon a 
fastener-member. The face of the locking lever 
$585 which engages the bevel 353 of the gripper 
plate 1s also bevelled as indicated at 368 w:th the 
result that the coaction of the two bevelled faces 
353 and 368 will exert a strong locking pressure 
upon the gripper jaws and said pressure being 
exerted by an arrangement of spring actuated 
levers presently to be explained will be a con- 
stantly exerted pressure to ensure a firm grip 
upon a fastener-member. 

The locking lever 355 has a short longitudinal 
slot 360 with which engages a pin or lug 36! 
carried by a bell-crank lever 362 which is pivoted 
at 363 in a longitudinal channel 364 of carriage- 
block $22. Bell-crank lever 362 has an arm 385 
by which the gripper-lock is released as herein- 
after explained. The coll spring 388 seated in 
cylindrical cavity 367 in auxiliary block 334 en- 
gages the heel of lock lever 388 adjacent to its 
po'nt of engagement with lateral lug $6!. This 
spring $66 maintains the locking lever under 
spring pressure constantly to lock the gripper- 
carrying plate in elther open or closed position. 

The transverse bar 325 of the carriage 322 is 
notched at 368 to receive the end of a short link 
369 which is pivotally anchored in notch 368 by 
means of a pivot pn 370. This link 369 is con- 
nected by a pivot bolt 37! to the lower end of 
a lever 312 pivotally mounted at its upper end 
373 upan an upright bracket-arm 3174 which is 
bolted rigidly to the track-bar 3/8. This lever 
312 is formed with a longitudinal slot 315 in which 
is adjustably mounted a pivot bolt 376 carried by 
the long rod or bar $17 which extends over to 
the right hand end of the machine as shown in 
Figures 1 and 2 where its threaded end 318 ts 
adjustably connected with a link 379 pivotally 
connected at 380 to the upper end of a rock-arm 
38! projecting from an integra! bearing hub 382 
suitably journalled upon a bearing sleeve upon 
rock-shaft 28. The hub 382 carries a second 
integral rock-arm 383 carrying at its upper end 
an anti-friction roller 384 operating in a groove 
cam 385 carr:ed by the main cam-shaft 28. By 
this last described mechanism the fastener-mem- 
ber carrier is intermittently reciprocated upon 
its track for taking a fastener-member from the 
cut-off position to the station where it is clamped 
upon the tape or stringer. 

Operating between préss No. 1 and press No. 2 
is an intermittently operating brush 386 de- 
signed to brush off any chips or scraps that might 
possibly pass from the punch mechanism of press 
No. 1 and interfere with the accuracy of subse- 
quent operations upon the metal strip-blank. 
This brush 386 is carried on an angular bracket- 
arm 387 pivoted at 388 to plate 389 secured to 
the rod or bar 377. 390 {s a tray or chute sutt- 
ably secured at 391 to tray flange 7 and extend- 
{ng beneath the work and brush 386 to collect any 
chips and convey them from the machine. See 
Figures 1 and 1a on Sheet 1 of the drawings. 

Returning to the consideration of the control 
of the gripper of the fastener-member-carrier it 
will be observed that track-bar 318 is formed 
with a longitudinal slot 392 in which operates a 
controlling lever 393 mounted upon a rock-shaft 
394 which ts journalled in and extends rearwardly 
through a part of the track-bar 318. At the 
rear end of th's rock-shaft 384 a rock-arm 385 
projects upwardly and carries an antl-friction 
rol'er 398 which is presented in operative rela- 
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tion to cam-block 387 which is carried by the 
cam 288 on cam-shaft 28 as above described, see 
Figure 2a (Sheet 3) and Figure 81 (Sheet 26) of 
the drawings. A coil spring 388 connects the 
rock-arm 385 to the bracket-arm 389 projecting 
from one of the bearing brackets 28, sa:d apring 
288 yieldingly holding the arm 396 in the path 
of the cam-block 387 and the lever 383 in the 
bottom of the groove 382. Lever 383 carries ad- 
jJacent to its free end an adjustable stop 400 in 
the form of a screw bolt which engages the bot- 
tom of the groove, and also a second adjustable 
stop bolt 40! presented upwardly in position to 
engage the arm 365 of bell-crank lever 362. It 
will be observed that bell-crank lever 362 is ar- 
ranged in the same vertical plane as the tripping 
lever 393 and that when the carriage is moved to 
its extreme left in position to present a fastener 
member to the tape or stringer, the arm 366 of 
bell-crank lever 362 will at that time be presented 
directly above adjustable stop 40! of the trip- 
lever 383, as shown in Figure 36, (Sheet 14) of 
the drawings. In this position, with proper rela- 
tion to the tape or stringer mechanism and the 
fastener-member clamping devices, the cam- 
block 397 acts to raise trip lever 383 to open the 
mcmber carrying gripper and release the mem- 
ber as it is fastened to the tape or stringer. 


Stringer forming mechanism 


Mechanism for folding a tape into a two-ply 
stringer having a four-ply thickened or beaded 
edse, (said closure stringer being covered by Pat- 
ent No. 1,585,654 dated May 25, 1926), is arranged 
at the delivery end of the machine in front of 
and opposite the delivery position of the fastener- 
member-carrier, This mechanism will now be 
described with particular reference to Figures 6 
(Sheet 5), 7 (Sheet 6) , 38 (Sheet 15), 39, 39a, 39b, 
39c, 40, 41, 42 (Sheet 16), 43, 44, 45, 46, 47, 48 
(Sheet 17), 56 (Sheet 20) and 80 (Sheet 26). 

The table or platform 5 is cut out at 402 to 
form a well in front of the track-bar 318 of the 
fastener-member-carrier. A heavy horizontal 
bed-plate 403 is rigidly secured by screw bolts 
403a to the table or platform § in front of the 
cut-out well or opening 402. This bed-plate 403 
{s provided with flanges having under cut sur- 
faces 404 constituting a guide track for the hori- 
zontal base portion 405 of a rec:procatory frame 
which carries the tape-forming, feeding and 
other associated mechanisms. This portion 808 
of said frame is dovetail in cross section to op- 
erate within the guide surfaces 404, a shim or 
wearplate 466 being adjustably held between one 
of the guide surfaces 404 and the member 405 
by means of screw bolts 407, Figure 58. This 
horizontal or base portion 406 of the frame has 
secured to It two rack bars 408 which are in 
constant mesh with gear wheels 409 fixed upon a 
shaft 410 Journalicd in the alde brackets 411 at- 
ta.hed to the bed-plate 403. The bracket 41! 
at one side is integral with a plate which extends 
rearwardly upon bed-plate 403 and terminates in 
the spaced guide arms 4/la which embrace one 
of the oppositely projecting horizontal guideway 
members 484 hereinafter re‘crred to. The shaft 
410 1s extended beyond the bearing at one end 
to receive a rock-arm 4(2 which is fixed to the 
shaft and is longitudinally slotted at 413 to re- 
ceive the adjustable pivot bolt 414 carried in the 
forward end of a rod or p:tman 418 extending 
rearwardly and pivotally connected at 416 to the 
upper end of a rock-arm 447 formed integrally 
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with a hub 418 freely journalled upon a short 
shaft 419 carried in the brackets 420 secured to 
the table or platform 6. This hub member 416 
also has formed integral with It a rearwardly 
projecting rock-arm 42i carrying in its end an 
anti-friction roller 422 operating in the box cam 
423 carried by the main cam-shaft 26. This de- 
scribed mechanism causes the base frame 405 
supporting the tape-folding and associated de- 
vices to be intermittently moved inwardly and 
outwardly toward and away from the fastener- 
member-carrier. 

The bed-plate 403 has secured to its forward 
end a stop bar 403b which is centrally perforated 
for the free passage of a screw stop bolt 406a 
which projects forwardly from the reciprocatory 
frame base 405 and carries the adjustable stop 
and lock nuts 408b. By these means the recip- 
rocations of the frame carrying the tape folding 
and associated devices can be adjusted. 

The horizontal base portion 405 of the de- 
scribed frame has formed integral with it the 
upright side frames or standards 424 united by 
a heavy back web or plate 426, parts 405, 424, 
and 425 constituting a rigidly braced heavy frame 
for supporting the mechanisms which will now 
be described, see Figures 6, 39, and 56 of the 
drawings. This frame reciprocates upon the bed 
403 above referred to. 

As hereinafter more fully pointed out, the re- 
riprocatory frame 405, 424, 426, has rigidly se- 
cured to it the oppositely projecting guideway 
members 484, which, in addition to their func- 
tions later to be pointed out, serve the Impor- 
tant purpose of supporting said reciprocatory 
frame at its rear or inner corners. The guide 
member 484 nearest to press No. 4 slides in the 
guide fingers 4ila of the supporting bed 403, 
while the opposite guide member 484 is embraced 
by the heavy guide yoke 403z projecting from 
the supporting block 4803y rigidiy bolted to the 
tabie or platform § at the end of cut-out 402. 

Mounted upon one of the standards 424 is an 
upright arm 426 supporting in its upper end a 
bolt 427 on which is journalled a spool or reel 
428 upon which is wound a supply of suitabie 
tape or webbing 428 from which the stringers or 
carriers of the flexible closures are made. The 
spool or reel 428 is engaged by a brake member 
430 pressed against the spool or reel by spiral 
springs 431 confined upon the bolt 427. 

The web or plate 425 is cut away or slotted 
at 426a and mounted upon the plate 425, be- 
neath the slot 425a is a bracket plate 432 carry- 
ing a metal block 433 which is suitably shaped 
and cut away to receive the operating parts now 
to be described. Block 433 is surmounted by a 
vertically projecting U-shaped tape former 434 
having perforated ears 435 through which at- 
taching screws 436 pass to secure it in position 
on top of the block 433. This tape former leads 
to a vertical channel or opening 433a extending 
through the block 433. Cooperating with the 
U-shaped former 434 is a blade 437 which fits 
within the U-shaped member 434 and is of suffi- 
clentiy reduced dimensions to provide a U-shaped 
guideway between members 434 and 437 through 
which the tape or web 429 is drawn and by which 
the tape is gradually formed into a two-ply 
stringer or carrier. This blade member 437 is 
plvotally mounted at 438 in the open throat of 
former 434 and is held in upright spaced relation 
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the walls of members 434 and 437. By removing ° 
the thumb screw 438 the blade 437 can be moved 
outwardly on its pivot 438 into position to facili- , 
tate the ready insertion of the tape or web 
through the former 434, 

Immediately below the lower end of the tape- 
forming blade 437 the once folded tape is en- 
gaged by cooperating male and female bead 
forming rollers, see Figure 38, Sheet 16 of the 
drawings. A pair of relatively small peripherally 
grooved rollers 440 and 441! are freely journalled 
in a forked triangular carrying frame 442 which — 
is presented in tape-guiding channel 4334 above » 
referred to; sald frame 442 being pivoted at 443 
upon the inwardly presented ears or lugs 444 of ° 
a floating plate 445 which has secured to its 
outer face a U-shaped bracket 446 to which is 
pivoted at 441, a cam lever 448 having a heel 448, 
Rods or bolts 460 anchored in the block 433 pro- | 
ject through openings in the ends of plate @4§ ‘ 
which guides thereon, said rods supporting coil | 
springs 46( confined by adjustable thumb nuts 
452 threaded upon the rods or bolts. The plate : 
446 rests upon the edge of plate 453 which is se- 
cured to an Inclined face or surface of block 433 ‘ 
adjacent to channel 433a. The heel 448 of the 
cam lever 446 is designed to engage an inclined 
wearplate 453 and by its actlon move the plate | 
446 carrying member 442 and rollers 440 and 441 
outwardly away from the opposite cooperating ‘ 
fixed roller 464 journalled at 465 in a slot or 
recess formed In the block 433. The frame 442 
carrying the peripherally grooved rollers 440 and 
441 presents these rollers on the inside of the 
fold of the tape or web as it passes below the : 
former 434, 437. The roller 464 has a sharp con- 
vex periphery which engages the outer face of 
an apex of the fold of the tape or web just oppo- 
site the first roller 440 and reverses the crown 
of the fold into the V-shaped periphery of roller ‘ 
440 having the effect of producing a double or 
M-shaped fold, which is continued and creased 
in this form by the cooperation of the lower 
roller 441. 

Immediately below the folding rollers 440, 441, ‘ 
and 454 the once folded tape, having the thick- 
ened or twice folded beaded edge, passes into 
the grip or bite of two oppositely arranged coop- 
erating pressure rollers 866, each of which is 
freely Journalled between the ears 467 of a slid- ‘ 
ing block 458 operating in a transverse channel 
869 of block 460 which is secured beneath the 
block 433 by means of screw bolts 461. ‘This 
block 460 has a guide slot 480a extending through 
it and forming an extension of the guideway 433a_ 
of block 833, the rollers 456 being arranged to 
engage the folded and beaded tape or web in 
line with said guideway. ‘The outer ends of 
block 458 are recessed at 482 to fit over and guide 
upon plates 463 which are secured to blocks 433 
and 460 and extend across the channel 458. A 
centrally perforated plate 464 is secured to the 
outer end of block 468 outside of the guide plate 
468, a guide rod 466 being seated in the plate 
463 and extended through the central opening of 
plate 464 and supporting the coil spring 466 
which is engaged by a thumb nut 487 threaded 
on the outer end of guide rod 466. This arrange- 
ment is duplicated on both sides of the channel 
or passageway for the folded tape or web, the 
springs 468 pressing the rollers 4686 tightly to- 
gether upon the folded tape or web and effective- 


to the U-shaped former by means of thumb screw ly compressing the four-ply twice folded beaded 
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The roller carrying blocks 458 are also formed 
with transverse grooves 488 in thelr upper faces. 
In the vertical plane of these grooves 468, the 
block 433 is provided with cylindrical sockets 
408 in which are journalled the cylindrical heads 
479 having upon their outer ends the operating 
levers 47! and upon their inner ends the eccentric 
lugs or pins 472 which engage in the transverse 
grooves 488 of blocks 458. These heads 470 are 
formed with annular grooves 473 in which en- 
gage the reduced Inner ends of screw bolts 414 
threaded in suitable openings in the block 433. 
These screw bolts 474 lock the rotary heads 418 
in place while permitting them to rotate. It will 
be understood that by actuating the hand levers 
41! the blocks 458 can be moved outwardly to 
separate the rollers 456. A half revolution of the 
heads 479 will place the eccentric lugs or pins 
412 in position to hold the rollers in separated 
released position against the action of their 
springs. 

416 and 476 are cooperating downwardly ex- 
tending tape-guiding plates formed with ribbed 
inner faces to prevent backward movement of 
the folded tape. In addition to the transverse 
ribs or downwardly inclining teeth, plates 416 and 
478 are vertically grooved or channelled on their 
inner faces adjacent the front edge to accommo- 
date the four-ply beaded or thickened edge of 
the folded tape or web as shown !n Figures 40 and 
42. These plates 416 and 476 are formed integral 
with horizontal slotted ears 4717 through which 
extend machine screws 418 which are threaded 
into the bottom of block 468. These plates 478 
and 418 are slidably mounted In the manner de- 
scribed and are engaged by pressure springs 4179 
encircling screw rods 488 monted in the plates 
415 and 476 and passing freely through flanges 
481 of bracket members 482 secured to the bottom 
of block 488 and assisting in guiding the ears 417 
of plates 475 and 4178. The screw rods 48@ are 
engaged outside of flanges 481 by threaded nuts 
which can be adjusted to limit the approach of 
plates 475 and 476 together upon the folded tape 
or web and therefore limit the pressure of said 
plates upon the tape or web. 

The lower ends of plates 4175 and 4176 are cut 
back or reduced in thickness as shown at 483 
in Figure 38 of the drawings to recelve the ends 
of the plungers carrying the clenching devices 
which compress the yokes of the fastener-mem- 
bers upon the beaded or thickened edge of the 
tape or web. 


Mechanism for mounting fastener-members upon 
the beaded folded tapes or stringers 


Upon each side of the path of the folded tape 
or web is mounted a horizontal guideway member 
484 in which operates a reciprocating plunger 485, 
engaged at the rear by coll spring 486 confined by 
a plate 487 secured to the guideway 484. Each 
of the plungers 485 !s formed on !ts inner end 
with three spaced lugs 488, the two plungers be- 
ing designed to fit over and engage the yoke ends 
of attached spaced fastening-members. 

Each plunger 485 also carries an inner auxillary 
Plunger indicated at 489 which carries at its 
inner end a clenching blade or too] 490. This 
auxillary plunger 489 carrying the clenching tool 
480, operates in a guideway 481 of the main 
plunger body 485 and upon the opposite side of 
the plunger 485 is a corresponding slot or guide- 
way 482 in which operates a guide block 483 con- 
nected with the auxiliary plunger 488 by means 
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of a screw bolt 484 which supports between auxilt- 
ary plunger 4898 and guide block 483 an anti- 
friction roller 498, see Figures 62 and 53, Sheet 19 

of the drawings. This roller 485 is presented in 
the same vertical plane as the central longitudinal 5 
guideway or slot 496 of the main plunger 488, 

The rear end of each plunger 485 is covered 
by a rectangular plate 487 secured by means of 
& screw bolt 488 passing through the plate 487 
and an integral web portion of the plunger 488, 10 
the bolt being secured by a nut 488 on its inner 
end. This plate 497 affords a proper seat for 
the engagement of spring 488 above referred to, 

The opposite guideways 484 are rigidly secured 
to the back face of the vertical web or plate 15 
426 by means of screw bolts 598. Centrally be- 
tween these bolts 590 fs a headed bolt 601 thread- 
ed through the web 425 and secured by a nut 
662, this bolt 801 being supported with its head 
in rear of the lower cut away portions of the 20 
tape engaging plates 476 and 416 and acting 
as an anvil or back support for said plates 
during the operation of clenching fastener-mem- 
bers upon the exposed beaded or thickened edge 
of the folded tape or web. 603 are face plates 25 
secured to the guide blocks 464 and holding in 
place therein the plungers 485. 

Cam-bars 604 extend vertically through the 
guide slots 498 of plungers 485 and through the 
vertical guideways 696 of guides 484, said cam- 30 
bars 504 being formed near their upper ends 
with cam-slots 598 which embrace and operate 
upon the anti-friction rollers 495 of auxiliary 
plungers 488, for actuating the main plungers 
485 and auxillary plungers 489. 35 

The guideway members 484 are rigidly mounted 
upon the base of the web or plate 426 between 
two bars 587 and 608 set in grooves in the plate 
426 and secured by means of machine screws 809. 

The lower ends of the tape-guiding members 40 
418, 478 are of the same depth from front to 
rear as the main portion of these guides, the 
longitudina) cut-out at 610 being deeper to re- 
celve the fastener-members which are clamped 
upon the beaded edge of the tape or web within 45 
the cut-out portion of said guides 478, 4768. 

Arranged below the lower ends of membera 
415, 416 are two closely aligned guide plates 611 
formed with deep longitudinal guide grooves 
$12 in which the prongs of the fastener-members 50 
project and thin spaced flanges 513 which engage 
the narrow neck portions of the fastener-member 
as the fastener-members clamped upon the folded 
tape or stringer pass downwardly. These guide 
plates 5i{ are supported at their upper ends 55 
upon the lower ends of members 478 and 476 by 
means of machine screws 5/4 and are connected 
at their lower ends by a bridge plate 815 which 
maintains them in proper parallel relation. A 
U-shaped plate 818 !s connected to the inner 60 
ends of guideways 484 and overlaps the face 
plates 503 and the connecting overlapping upper 
ends of guide plates 5i!, said plate 616 thereby 
firmly connecting and bracing these parts of the 
structure. 65 

Tape-feeding mechanism 


The tape or web is drawn through the folding 
and fastener-member applying devices by a 
step-by-step feeding mechanism which engages 19 
the folded beaded tape immediately below the 
point of application of the fastener-members and 
directly in rear of the guide plates 8/1 which 
engage and guide the sertes of fastening-mem- 
bers that have been clamped upon the beaded 7§ 
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edge of the folded tape. This feeding mechanism 
includes cooperating gripper-members operated 
by the vertically reciprocating cam-bars 504 
above referred to. a 

The cooperating gripper bars are clearly shown 
at 5iSa in Figures 38 (Sheet 15), 39, 39a, 41 
(Sheet 16), 49, 50 (Sheet 18), 51 (Sheet 19), and 
54 (Sheet 20) of the drawings. Each gripper- 
member 68a is formed with an inner trans- 
versely grooved gripper face 617 and a vertical 
recess or cut-out 518 to accommodate the fasten- 
er-members upon the beaded edge of the tape. 
The longitudinal slots 518 in bars §18a permit 
the passage of the cam-bars 604, each of said 
slots housing an anti-friction roller 520 freely 
journalled upon a transverse bolt or pin 562i and 
said anti-friction roller 620 being also seated in 
a cam slot §22 of a cam-bar 604. A stud 623 
projects from the outer end of each gripper bar 
516a in engagement with the slotted upper end 
524 of a lever 525 which is formed with an In- 
wardly turned fulcrum nose §26 resting in engage- 
ment with the block 527. There are two of these 
Jevers 525, one on each side of the gripper mech- 
anism and they are connected by a heavy coil 
contractile spring 528 acting through headed 
rods 529 passing through openings in levers 625 
and one of said rods being provided with screw 
nuts 530a engaging the threaded ends of said 
rod whereby the tension of spring 628 can be ad- 
justed. 

Each of the cam-bars 504 is enclosed for a 
part of its length including the slot 519 by a 
bearing block 530 shown particularly in Figures 
38, 39, 41, and 55. The bearing block §30 is con- 
fined upon the cam-bar 504 by means of plates 
53i secured to the opposite faces of bearing block 
630 by means of machine screws §32 and having 
integral inturned flanges 533 which extend over 
the upper corners of one of the gripper bars 5i8a 
and confine said gripper bar upon the upper 
edges of bearing block 530. From this construc- 
tion it will be understood that the cam-bar 504 
will slide freely through the bearing block 5390 
within the mits of the engagement of the ends 
of slot 522 with the anti-friction roller 520, the 
gripper bar 516a moving transversely with ref- 
erence to cam-bar 504 when this relative move- 
ment takes place. The two bearings blocks 630 
are connected in proper spaced relation by means 
of a bridging bracket 534 secured by means of 
screw bolts §35. These bearing blocks 630 are 
shaped on the outer vertical edges to fit groove 
trackways 536 formed on the inner faces of 
plates 627 rigidly secured to the depending side 
flanges 538 of the movable frame of tape former. 
A stop plate 539 is secured to the plate 527 and 
formed with a forwardly presented recessed end 
having spaced stop lugs 640 between which op- 
erates a stop lug §4i carried by bracket 642 se- 
cured to the bridge piece §34 above referred to, 
see Figures 6 and 7 of the drawings. The lower 
stop lug 540 at each side has threaded through it 
an adjustable stop screw 548 for determining the 
lower limit of the movement of bridging piece §34 
and the parts connected therewith. 

648 is a block rigidly mounted in the recessed 
face of plate 521. This block §44 has pivotally 
mounted at 545 a latching dog 546 having a lat- 
erally presented notch 5417 at its upper end en- 
gaged by a leaf spring 548 secure to the block 
644: said block 544 also carries a keeper dog 548 
pivoted at 559 opposite the latching dog 646, and 
engaged by a leaf spring §5i attached to block 
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to receive dogs 646 and 548 and to permit them 
to operate. Each of the gripper bars §16a 1s pro- 
vided on its upper face near its outer end with a 
rigidly attached strip §52 which projects toward 
the rear to form a stud designed to be engaged 
by the latching dog 546 and the keeper dog 649. 
It will be understood that a latching device such 
as described is provided at each side, one for each 
of the gripper bars S5i6a. The purpose of these 
latching devices is to hoid the gripper bars 
against vertical displacement while the cam-bars 
§04 are moving vertically through the gripper 
bars so as to ensure the movement of the gripper 
bars either inwardly into gripping position with 
the folded tape or outwardly to release their 
grip upon the tape, it being essential in initiating 
either of these movements that the engagement 
or disengagement of the grippers must be ef- 
fected before the grippers are moved vertically. , 
The lower end of each cam-bar 504 has attached 
to it a connecting yoke §53 which is pivotally 
connected at 654 with a pitman 555 adjustably 
connected at its lower end with a yoke §56 jour- 
nalled upon the reduced end 557 of a short axle 
§58 which is carried in the notch or recess 559 
adjacent to the upper end of a verticaliy siiding 
bar §60. A thumb screw 561i is threaded through 
the bar 560 into the axle §58 for retaining it 
rigidly in place. The open end of recess 559 is 
normally closed by a spring pressed gate 562. In! 
this way the axle 558 is rigidly mounted upon the : 
bar §60. There are two pitmen 555, one project- 
ing downwardly from each of the cam-bars 504: 
and these pitmen are journalled upon the op- 
posite reduced ends of the short axle §58. The? 
bar 560 reciprocates freely in the vertical guide- 
way 563 of arm 564 having a hub §65 which is 
rigidly mounted upon a fixed shaft-like support 
§66 mounted horizontally in the bracket-bearings | 
667 and §68. Freely journalled upon the dead: 
shaft 566 adjacent to the guide arm 564 is a rotary | 
tubular shaft 569 upon which is secured box cam - 
§70 engaging an anti-friction roller 571 journalled 
on stud 512 projecting from the face of the ver- 
tically reciprocating bar 560. Rotary tubular: 
shaft 569 also carries a driving sprocket wheel 
§13 over which operates a sprocket chain 574 ex- - 
tending from and driven by a sprocket 575 fixed . 
to the inner face of a large gear wheel §716 which © 
is freely journalled upon the end of the main: 
cam-shaft 25 alongside of one of the bearings 26. 
This large gear wheel 5176 carries one of a pair of | 
clutch members for locking the gear to the cam- » 
shaft when it is desired to rotate the cam-shaft; | 
said gear 5176 being, however, normally free to: 
rotate on the cam-shaft and form an element of 
the drive from the power shaft to the feed mecha- 
nism for the tape-folding and feeding and asso- 
ciated devices. This large gear 516 meshes with 
and is driven by a smalier gear 577 freely jour- ! 
nalied upon a stub shaft §18 secured to the ma- 
chine frame by the bracket plate 578 and braced 
at its outer end by the bracket 580. The small 
gear 517 is firmly secured to and rotates with a 
large combined fly-wheel and driving sprocket | 
68, also journailed upon stub shaft 518, which 
in the form shown has a circle of sprocket teeth 
set centrally in its periphery over which operates 
a sprocket chain 582 which operates around and 
is driven by a sprocket wheel 583 mounted upon‘ 
a shaft 588 suitably journalled in bracKet-bear- 
ings $85 and 686. ‘This shaft 584 carries at its 
inner end a gear wheel 587 meshing with and 
driven by a smaller gear wheel 588 keyed to the 
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Operation of cam-bars upon the fastener-mount- 
ing plungers and the tape-feed grippers 


Acomparison of Figures 38, 49, 50, and 51, illus- 
trating the slotted cam-bars and mechanism ac- 
tuated by them in various positions, will lead to a 
clear understanding of this part of the machine. 

It will be observed from the illustrations in the 
figures of the drawings mentioned, that the cam 
slots 608 which operate the fastener-member ap- 
plying plungers are so arranged in the cam-bars 
504 that the upward movement of the cam-bars 
causes the plungers 486 and 483 to move inwardly 
for performing their functions and the downward 
movement of the cam-bars withdraws these 
plungers into their inactive position. The cam 
slots 622, lower down upon the cam-bars 604, are 
arranged in exactly the reverse positions so that 
the initial upward movement of the cam-bars 
moves the gripper bars 5i6a outwardly into re- 
leased position to permit the raising of the gripper 
bars upon the tapes or stringers for a new grip, 
while the initial downward movement of the cam- 
bars moves the gripper bars inwardly to grip the 
folded tape or stringer preparatory to feeding it 
a step downwardly. 

In Figure 49 the cam-bars 604 are shown on 
their upward move, the feed gripping bars $i6a 
having been drawn apart to release the tape and 
the fastener-member mounting plungers 485, 489 
being partly moved inwardly, the reciprocating 
frame which supports the tape folding and as- 
sociated members being at the moment moving 
toward its inner position to place the beaded edge 
of the folded tape in the open jaws of the fastener- 
member that is held by the carrier gripper 339, 341 
to receive the tape, as shown in Figure 52, Sheet 
19 of the drawings. In Figure 50 the upward 
movement of the cam-bars is being completed, the 
fastener-member being in the act of being 
clenched by the plungers 489. The completion of 
the clenching operation upon a fastener-member 
is shown in Figure 53, Sheet 19 of the drawings. 
It will be noted that in Figure 49 the projecting 
ends of the strips 552 of gripper bars 5/8a have 
moved out of engagement with the latching dogs 
646 and have pressed back the keeper dogs 549 
so that the gripper bars 5i6a can move upwardly 
with cam-bars 504 as they have started to do 
in the position shown in Figure 50. In Figure 51 
the cam-bars 504 have started to move down- 
wardly, the fastener-member applying plungers 
485, 489 having been partly withdrawn and moved 
outwardly, while the gripper bars 5!6a have 
started to move inwardly to grip the folded tape. 
In Figure 38 the change of position of the parts 
is shown complete in that the plungers 485, 489 are 
completely moved outwardly and the gripper bars 
6i6a are in their inner position gripped upon 
the tape and latched to the carrier frame in 
which the cam-bars are mounted by reason of the 
strip members 552 having moved into engagement 
with the latching dogs 546. In this position the 
cam-bars 504 are moved down to a complete feed- 
ing stroke, the grippers $i6a carrying the folded 
beaded tape with an applied fastener-member 
one step downwardly to present a new beaded sec- 
tion of the tape in the proper horizontal plane 
for receiving the next succeeding fastener-mem- 
ber. As this tape feeding operation is completed 
the frame or carriage which supports the tape 
mechanism and associated devices fs moved for- 
wardly away from the path of the fastener-mem- 
ber-carrier which is immediately afterward re- 
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turned to the member cutting-off position for 
gripping another fastener-member. 


Stringer cut-off mechanism 


The tape or stringer with fas‘ening-members 
clamped to its beaded or thickened edge passes 
from the intermittent fced mechanism into a rec- 
tangular funnel shaped guide 889, the throat of 
which !s contracted into a rectangular guide tube 
$90 which terminates just above a pair of cut- 
off shears which will now be described with par- 
ticular reference to Figures 6 and 7 (Sheets 5 and 
6 respectively), and 57 and 58 (Sheet 21) of the 
drawings. The shears proper comprise two cut- 
ter-blades 591, 592 pivotally mounted upon a bolt 
693 which extends downwardly through a bracket 
plate 594 which 1s supported upon a machine end 
frame beneath the table §. A spacing collar 595 
is mounted upon the bolt 593 between the bracket 
plate 594 and the cutter blades 691 and 592, the 
blades being supported thereon by means of a nut 
$96 threaded upon the rcduced end of bolt 693. 
The headed end of bolt 693 confines a coll ex- 
pansion spring $97 against bracket 694 for yield- 
ingly pressing cutter blades 59! and 592 to- 
gether. The guide funnel 689 with tubular ex- 
tension 590 is supported by bracket plate 598 se- 
cured to the plate 594 by set screw 599. The 
cutter blades 691 and 592 have outwardly ex- 
tending bell-crank arm 600 to which are pivotally 
connected the links 60/1 in turn pivoted at 602 
to the yoke 603 mounted upon a reduced end 604 
of a solenold core or bar 605, said reduced end 
having sliding bearing tn a bushing 606 carried 
by bearing block 607 depending from the bracket 
Plate 594. A spiral expansion spring 668 also 
surrounds the reduced portion 604 of the core or 
bar 605 and js confined thereon against the bear- 
ing block 607 by means of a head or disk 609 se- 
cured to the end of bar 604. This disk or head 
609 engages the rounded heels 610 of the cutters 
591, 692. A cushioning washer 6ii is mounted 
upon reduced end 604 between yoke 603 and 
bearing block 607. A solenoid magnet 612 is 
mounted In a suitable frame 613 of which bracket 
arms 614 are secured to the under surface of 
plate 594. This magnet 612 has a central cylin- 
drical chamber 615 In which fs mounted a fixed 
core 616 toward and away from which recipro- 
cates the movable core 605. The fixed core 616 
serves as a stop for the Inward movement of the 
movable core 605 when !t performs the cutting op- 
eration. The circuit through solenoid 612 {ts 
controlled threugh the terminalis 617 (shown in 
Figure 83, Sheet 27 of the drawings), by the auto- 
matic initiative control mechanism hereinafter 
described, it being understood that in the oper- 
ation of the machine it is intended to feed the 
folded beaded tape for a required length and apply 
a predetermined number of fastener-members 
thereon and follow these measured operations by 
the action of the cut-off shears which sever the 
completed stringers in the desired lengths. As 
the lengths of stringers are severed by the shears 
they drop into an inclined chute 618 mounted 
upon the bracket-arm 619 and extended to one 
side to deliver the completed stringers Into a con- 
venient receptacle. 


Cam-shajt driving mechanism 


Referring to Figures 3 and 4 (Sheet 4) and 68, 
69, and 70 (Sheet 24) of the drawings, it will be 
observed that the gear 576 js formed in its outer 
face with a shallow cylindrical recess 620 in which 
is seated a hardened metal disk 62! secured by 
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screws 622, said disk being formed with an axial 
opening 623 in which cngages the heavy dog 624 
secured by screws 625 to a collar 628 which slides 
upon a squared portion 627 of the cam-shaft 25. 
When collar 626 is In its inner position against 
disk 624 as shown in Figures 4 (Sheet 4) and 
68, (Sheet 24) of the drawings, the gear 516 is 
clutched upon the cam-shaft for driving it. The 
outer end of cam-shaft 25 carries a stout coll- 
spring 628 confined against the collar 626 by the 
collar 629 fastened to the shaft by screw 630. 
The action of the spring 628 1s to move the dog 
624 into clutching engagement and hold it in this 
cperative position until it is positively disengaged 
by the clutch controlling devices which will now 
be described. 

Pivotally mounted at 63/ upon a part of the 
bracket plate 682 is a clutch controlling lever 
632 having a bevelled blade 633 which when 
moved inwardly toward the shaft 25 will be 
presented in the path of the inclined cam face 
634 formed in the dog supporting collar 626. 
When lever 632 engages collar 626 while the 
shaft 25 and gear 5176 are rotating in clutched 
condition, the coliar 626 will] be forced outwardly 
against the actlon of spring 628 and thereby re- 
lease the cam-shaft while the gear 576 continues 
to rotate. 

The clutch operating lever 632 is formed with 
a bell-crank arm 635 to which is pivoted at 636 a 
link 637 pivoted at 638 to a head 639 secured to 
the upper end of a vertically movable controlling 
rod 640 which extends downwardly and termi- 
nates as a movable core in a solenoid magnet 64! 
mounted in the frame 642 suitably secured to 
bracket plate 643 extending from the base frame 
of the machine. This controlling rod 640 passes 
through a perforated bracket arm 644 projecting 
from and secured to the bracket 580 of the ma- 
chine frame. An expansion coil spring 645 is 
confined upon rod 640 between the bracket 644 
and the head 639 to give a spring tendency to 
throw the clutch controlling lever 632 upwardly 
end hold it in that position with the clutch dis- 
engaged. This rod 640 is moved downwardly 
against the action of spring 645 when it is desired 
to cause the clutch dog 628 to move inwardly into 
clutched position. 

The rod 649 can be moved either automatically 
by an electric control acting through the solenoid 
641 (see control circuit Figure 83, Sheet 27 of the 
drawings), in the manner that will be herein- 
after explained, or mechanically through the 
hand operatcd lever 646, secured to a rod or shaft 
641 which is journalled in the machine frame 
and carries upon its outer end a rock-arm 648 
having a loose joint pivotal connection 649 at 
its end with a block 650 adjustably secured to the 
rod 640. By moving the hand lever 646 rod 640 
can be puiled downwardly to permit the clutch 
623, 624 to move into action for causing the ro- 
tation of the cam-shaft 25. 

In the electrical automatic operation of the 
clutch (see Figures 3 and 4, Sheet 4, and Figure 
83, Sheet 27 of the drawings), an auxillary elec- 
tromagnet 654 mounted upon a bracket plate 
652 extending from the solenold frame 642 acts 
upon a keeper plate 653 of a hook lever 654 piv- 
oted in the bracket 655 in position to normally 
engage a tappet block 656 which is adjustably 
mounted upon the controlling rod 649. The face 
of tappet block presented toward the hook lever 
654 is bevelied slightly to freely pass the hook 
end of the lever when it is moved downwardly 
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will be understood that when an electric impulse 
{s passed through the solenoid magnet G4I 
through the automatic initiative contro] herein- 
after explained, the rod 640 will be drawn dewn- 
wardly, permitiing the clutch on the cam-shaft 
to move into clutched position, and the tappet 
656 will move down past the hook lever 654 and 
be engaged thereby to latch the clutch controlling 
rcd 640 in its lower position. It should be men- 
iioned that the hook lever 654 is provided with a 
heel 654a@ carrying a leaf spring 654b which en- 
gages the bracket plate 652 to give the lever 654 
a spring tendency away from the magnet 651{ 
toward the tappet block 656 with which it latches. 

The machine is preferably driven by an elec- 
tric motor indicated at 6517 firmly secured to the 
base of the machine frame, see Figures 1 and 83 
(Sheets 1 and 27 respectively) of the drawings. 
The motor-shaft 658 is allgned with the main 
power shaft 204 above referred to, the adjacent 
ends of these shafts carrying the driving and 
driven clutch members 659, 660 of any approved 
construction. The details of this main clutch 
are not illustrated in the drawings, but a sliding 
clutch actuating collar 66! is shown upon shaft 
204 connected through arm 662 with the driven 
or movable clutch member 660. Collar 68! is 
operated by rock-arm 663 extending up from 
the rock-sh2ft 664 journelled in bearing brack- 
ets 665 and carrying at its opposite end a long 
manually operated clutch-operating lever 6&6 
which is placed in convenient position for the 
cperatcr. 


Automatic initiative controlling mechanism 


In addition to the electromagnetic operation 
of the cut-off shears and the clutch of the cam- 
shaft through electrcmacnets 612, 641, and 651, 
there is an electrically operated counter mecha- 
nism 126, Figure 83 (Sheet 27) of the drawings, 
which determines the number of completed ar- 
ticles produced by the machine and, upon the 
arrival of the predetermined quantity, shuts off 
the operation of the machine preferably by 
throwing out the main circult switch. 
counter mechanism may be of any approved 
form, but is preferably of the construction set 
forth in Patent No. 1,685,481 dated September 
25, 1928. The operation of this counter-mech- 
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anism is by electrical impulses, imparted through * 


a suitable current reducing relay initlated by onc 
of a plurality of controlling switches which are 
automatically actuated by the operation of the 
machine. 

Mounted on the bracket 667 secured to the up- 
right angle bar 668 of the machine frame is an 
insulated piate 669 formed in its inner face with 
a shallow longitudinal groove or channel] 6170. 
Embedded in the bottom of this channel 670 are 
four contact members 611, 6712, 673, and G14, (or 
more if desired for additional controls) which 
are connected respsctively through suitable in- 
sulated wires and current reducing relays 6Tfa, 
612a, 673a, 674a with the clutch-solenold 641, 
clutch electromagnet 65!, the shear solenoid 6/2 
and the operating magnet 127 of the mechanical 
counter 126, see Figure 83, Sheet 27 of the draw- 
ings. Hinged at 675 to the insulated plate 669 
is an insulated cover plate 676 carrying on its 
outer face the bracket 617 in which is mounted 
a pivot shaft 818 supporting the spaced electri- 

ally connected contact levers 679 which are 
ormed with inwardly presented noses 689 which 
project through elongated slots 681 in vertical 
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61! to 674. Leaf springs 882 are secured to the 
block 676 and engage the heels of contact levera 
678, one spring being for each lever. A latch 
616a pivoted upon upright 868 engages cover 
plate 676 and holds it closed. When it is desired 
to swing the plate 676 into open position, latch 
61G6a is moved back against stop screw 676b, see 
Figures 1 (Sheet 1) and 60 (Sheet 22) of the 
drawings. The circuit wire €83 connects with 
one of the levers 678 and through the support- 
ing pivot 678 electrically connects the whole se- 
ries of contact levers, with the four relays 8Tia, 
672a, &13a and 674a, as shown In Figure 83, Sheet 
27 of the drawings. 

The circult wires from the scveral contacts 67! 
to 6174 and from the contact levers 679 are formed 
into a cable indicated at 684 which passes to a 
convenient part of the machine frame where it 
enters a box 685 designed to support the proper 
relays of well-known construction from which 
wires lead through the several controlling mag- 
nets above referred to. 

Passing down through the shallow channel 
610 of the insulated plate 669 and beneath cover 
plate 676 is an endless band 686 of suitable in- 
su'ating material which normally separates the 
noses of levers 679 from the ccntacts 67/1 and 674. 
This band 686 may conveniently assume the form 
of a ribbon or web of fireproof and insulating 
material such as used for a film in a moving 
picture machine in which case the band has a 
series of accurately spaced sprocket perforations 
687 operating over the sprocket pins 688 of the 
spools 689 freely journalled upon pins 690, one 
spco! 689 being mounted above and another spool 
689 being mounted below the insulated plate 669 
and 616 between which the controlling film 686 
passes. The band 686 being endless passes from 
the Icwer spool] 689 up over a guide spool 69! 
journalled on a pin 692 which is adjustably 
mounted in the vertical slot 693 of the upright 
engle bar 668, said journal pin being secured in 
the desired adjusted position by means of a thumb 
nut 694 threaded upon the inner end of pin 692. 
The endless band 686 passes from the spool 691 
down around the first named sprocket spool] 689, 
the band belng also engaged, between spools 691 
and 689, by a flanged tightener spool 695 mount- 
ed up2n a pin 696 carried in the end of an arm 
697 pivoted at 698 in the upright angle bar 668 
and formed with a transverse slot 699 which re- 
ceives a bolt 700 upon which Is threaded a thumb 
nut 170i,—the bolt passing through an opening 
in upright 668 and the slot in the tightener arm 
697. 

This endless controlling band 686 is formed at 
proper predetermined intervals with slits or open- 
ings indicated at 102, 103, 1704 and 705 which it 
will be observed are respectively in the same lon- 
gitudinal zones as the contacts 671, etc., so that, 
upon the arrival of a perforation in the band be- 
tweém a contact and a contaet lever, an elec- 
tric impulse will be sent through the circuit thus 
closed for cffecting the desired action depending 
upon the magnet circuit affected. Bearing in 
mind that these contacts 611 to 614 lead to the 
several controlling magnets, it will be umnder- 
stood that the arrangement of the controlling 
perforations 102 to 105 in the%controlling band 
will depend upon the result desired. This will 
be more fully cxpiained In connection with the 
description of the operati~n of the machine, but 
in passing it may be noted that closing the cir- 
cuit through contact 671 throws in the clutch 
upon the cam-shaft 25 to cause the cam-shaft to 


17 


rotate, with the result that fastener-members are 
produced by the presses Nos. 1, 2, 3, and 4 and 
passed to the point of attaching them to the 
beaded edge of the tape or stringer; an electric 
impulse through contact 6172 releases the latch- 5 
lever 658 to throw out the clutch on the cam- 
shaft with the result that the cam-shaft will stop 
rotating and no more fastener-members will be 
made until it is again started, during which 
period of idleness of the cam-shaft, the rest of 10 
the machine wil! continue to operate with the 
result that an excess or blank part of the folded 
tape or stringer will be produced after the com- 
pletion of the mounting of a group or series of 
fastener-members; and when an electric impulse 15 
is passed through contact 613 the cut-off shears 
will be operated for severing the web a spaced 
length after the completion of a group of fas- 
tencr-members; while the final contact 674 sends 
an tmpulse to the magnet 127 of the mechanical 20 
counter at the completion of each stringer, so 
that said counter will be able to ultimately stop 
the complete machine by throwing out the main 
circuit switch when toe required number of 
stringers of the desired length and number of 25 
fastener-members has been delivered. 

In the plan of operation of the machine shown 
diagrammatically in Figure 83 (Sheet 27) of the 
drawings, the mechanica] counter 726 closes the 
electric controlling circuit at 128 which energizes 30 
magnet 729 which pulls open the main circult 
switch 130 which cuts off the current to the 
motor 657 through rheostat 13! and thereby 
stops the machine. As the current Is cut off from 
rheostat 131 the deenergizing of the magnet 132 35 
of the rheostat releases the rheostat arm 133 to 
permit its usual spring (not shown) to move it 
to neutral position, where it engages contact 
lever 134 and breaks the control circuit in which 
are included the electromagnets and the relays 40 
hereinbefore referred to. 

It will be understood that the controlling in- 
swated endless band 686 must be driven in a 
step-by-step manner, one step for each revolu- 
tion of the machine. This Js accomplished by 45 
providing the lower sprocket spool 689 with a 
Sleeve 706 carrying a ratchet whee! 167 which 
is normally engaged by a retaining spring-pressed 
dog or pawl 108 pivoted to upright 668 upon stud 
109. This ratchet wheel 707 is also engaged and 50 
driven by a paw! or dog 1/6 pivoted at Til to a 
reciprocating bar 712 mounted upon a plate 113 
surmounting a bracket 718 of the machine frame. 
This bar 712 is confined by the guide brackets 116 
and 1/6 secured to the plate 713 in spaced rela- 55 
tion to permit the projection laterally from both 
Sides of bar 1712 of a rod Til, which rod ts en- 
gaged at its ends by coil springs 118 attached to 
the sides of bracket 1715. The springs 118 yield- 
ingly hold the pawl-carrying bar 712 toward the 89 
left or away from the ratchet wheel 107, said 
bar 7/2 having a bifurcated end 1!9 in which is 
freely journalled an anti-friction roller 120 sup- 
ported in the path of a cam member 1721 fastened 
to the periphery of the rotary sleeve 569 so that 95 
once for each revolution of the sleeve the bar 712 
carrying pawl 1710 will receive an impulse and 
move the endless band 686 upon the sprocket 
spools 689 one step, which, as a matter of pref- 
erence, is the distance between two fastening- 70 
members on the beaded tape. The paw! or dog 
110 is yieldingly held in engagement with the 
ratchet wheel 107 by means of a leaf spring 122 
fastened to the bracket guide 116. As shown in | 
Figures 2a (Sheet 3), 3 (Sheet 4) and 61 (Sheet ‘5 
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23) of the drawings, a latching bar 723 having 
notch 724 is pivoted at 725 to upright frame piece 
668 in position.-to engage rod 717 and hold bar 712 
in its retracted position when it is desired to ar- 
rest the operation of the automatic initiative 
control. 

In several of the figures of the drawings show- 
ing the fiexible web or stringer the same has 
been indicated by the reference numeral 429 
whatever stage the webbing may be in and the 
completed fastener-members after being cut from 
the continuous strip are indicated by the refer- 
ence numeral 43x, whether said members are in 
the grippers of the carrier or are clamped in final 
position upon the beaded edge of the tape or 
stringer 429. 

The machine has been designed to produce 
stringers for flexible closures having the essen- 
tial features of patents hereinbefore referred to, 
but it should be understood that many features 
of the improved automatic machine may be em- 
ployed for producing other forms of stringers for 
fiexibie closures. 


General operation 


The operation of the various mechanisms com- 
bined in the improved machine to produce the 
desired results have been individually explained 
in connectlon with the foregoing structural de- 
scription so that a brief reference only will be 
made to the general opcration of the machine. 

It will be ciear from the foregoing description 
that the several presses operate successively upon 
a continuous metal strip-biank which Is fed ina 
step-by-step manner, one step of the width of a 
fastener-member for each revolution of the ma- 
chine. 


While the successive presses are acting upon 


the metal blank to produce fastener-members 
of the form above described, the tape-forming 
mechanism ifs at the same time acting upon a 
continuous web of tape which is doubled into 
two-ply and formed at its folded longitudinai 
edge with a four-ply beaded or thickened portion. 

When the feed of the metal strip-blank is tak- 
ing place by the action of press No. ], assisted 
by the auxiliary feed as has been explained, all 
the other presses are raised and out of contact 
with the work. 

Immediateiy following the feed of the strip- 
blank by press No. 1 and the auxiliary feed, 
press No. 2 comes into action, does its work, 
and remains in engagement with the work until 
after press No. 1 has released its hold upon the 
work and returned to its initial position. Press 
No. 2 and the preliminary clamp and guiding 
rolls cooperate in holding the strip-blank against 
movement while the press No. ] relcases the strip 
and returns to its initial position preparatory 
to another feeding stroke. The clamp is nor- 
mally in engagement with the metal strip-blank 
and is disengaged therefrom only while press No. 
1 Is feeding the blank. 

Completed metal fastener-members are taken 
from press No. 4 and moved over to position to be 
clamped upon the beaded edge of the formed tape 
or stringer. The fastener-member-carrier re- 
turns to take a fastener-member just as the feed 
of the metal strip-blank is completed, and just 
prior to said carrier reaching its position to re- 
ceive a new member, press No. 4 starts to operate; 
its first operation being to cause its pilot mem- 
ber to engage a perforation of the metal strip 
to accurately position the fastener-member that 
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is to be cut off, then to actuate the gripper of 
the carrier to cause it to grab and firmly hold 
the projected fastener-member, and finally to 
cut off the grabbed fastener-member and cause 
the release of the auxiilary feed from the metal 
strip. These last two actions of cut-off and re- 
leasing the auxiilary feed take place about the 
same time. 

The carrier with the gripped fastener-member 
moves away from press No. 4 into position for 
clamping the member upon the tape, and when 
it reaches this positlon in the vertical transverse 
piane of the beaded tape, the carriage which sup- 
ports the tape folding mechanism is given a quick 
movement toward the fastener-member which is 
rigidly supported by the gripper with its open 
yoke presented forwardly. This movement car- 
rles the beaded edge of the folded tape into the 
open yoke of the fastener-member and, as the 
movement is completed, the clencher bars clamp 
the yoke of the fastener-member upon the beaded 
edge of the tape or stringer. 

These operations are repeated once for each 
revolution of the machine, the successive fas- 
tener-members being properly spaced upon the 
beaded tape or stringer by the mechanism de- 
scribed including the step-by-step feed mecha- 
nism. The required number of fastener-mem- 
bers having been applied to the tape or stringer, 
the mechanism for forming the fastener-mem- 
bers is thrown out of action by the initiative 
automatic control above described acting to 
throw out the clutch upon the cam-shaft,—the 
feed of the tape continuing while the production 
and mounting of the fastener-members is dis- 
continued,— there will be a blank portion of tape 
succeeding a group of fastener-members. When 
this blank part of the tape is of the desired pre- 
determined length, the cam-shaft is again auto- 
matically thrown into action to continue pro- 
duction and mounting of the fastener-members, 
this resumption of operation of the cam-shaft 
belng effective through the initiative control in 
the manner already explained. Following the 
continued mounting of fastener-members upon 
the tape the tape cut-off is actuated at the proper 
moment to scver a blank portion of tape midway 
between two groups of fastener-members and a 
severed complete stringer is discharged by the 
chute 618. This production of stringers that are 
uniform in length, number of fastener-members 
and their biank ends is continued automatically 
by the machine until, as above explained with 
reference to Figure 83 (Sheet 27) of the draw- 
ings, the mechanical counter 726 has recorded 
the required number of completed stringers when, 
through the electrical controls explained, it will 
automatically shut off the operation of the ma- 
chine. 

We claim:— 

1. In a machine for making separable fastener 
stringers, the combination with means for form- 
ing a beaded carrier or stringer, of means as- 
sociated therewith for clamping fastener-mem- 
bers thereon. 

2. In a machine for making separabie fastener 
stringers, the combination with means for form- 
ing a two-ply beaded carrier or stringer, of means 
associated therewith for clamping fastener-mem- 
bers thereon. 

3. In a machine for making separable fastener 
stringers, the combination with means for form- 
ing a continuous beaded carrier or stringer, of 
means associated therewith for clamping fas- 
tener-members thereon. 
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4. In a machine for making separable fastener 
tringers, the combination with means for form- 
ng a continuous beaded carrier or stringer, of 
neans associated therewith for intermittently 
lamping fastener-members thereon, and means 
iso associated therewith for severing sections of 
he stringer. 

5. In a machine for making separable fastener 
tringers, the combination with means for form- 
ng a continuous beaded carrier or stringer, and 
neans for intermittently feeding said carrier 
rstringer, of means associated with sald forming 
nd feeding means for intermittently clamping 
astener-members thereon. 

6. In a machine for making separable fastener 
tringers, the combination with means for form- 
ng a beaded carrier or stringer, of mcans as- 
ociated with said carrier forming and fastener 
1ember forming means for forming fastener- 
1embers, and means for clamping fastener- 
1embers upon the beaded carrier or stringer. 

7. In a machine for making separable fastener 
tringers, the combination with means for sup- 
orting a carrier or stringer, of means for form- 
ng an integrally comnected series of partially 
nished fastener-members including means for 
orming separate mounting yokes extending 
ransversely of the series, means for feeding said 
astener-members, means for separating from the 
eries and completing individual fastener-mem- 
ers, means for supporting completed individual 
astener-members, and means for clamping fas- 
ener-members upon said carrier or stringer. 

8. In a machine for making separable fastener 
tringers, the combination with means for form- 
ig a beaded carrier or stringer, and means for 
ceding sald carrier or stringer, of means as- 
xclated with said carrier forming and feeding 
1eans for forming a connected series of partially 
nished fastener-members, means for separating 
rom the series and completing individual fas- 
sner-members, and means for clamping fas- 
sner-members upon the beaded carrier or 
‘ringer, 

9. In a machine for making separable fastener 
‘Tingers, the combination with means for form- 
ig a beaded carrier or stringer, and means for 
seeding said carrier or stringer, of means as- 
xiated with sald carrier forming and feeding 
leans for forming a connected series of fas- 
sner-members, means for severing individual 
iembers from said connected series, and means 
or clamping fastener-members upon the beaded 
arrier or stringer. 

10. In a machine for making separable fastener 
Tingers, the combination with means for form- 
1g a beaded carrier or stringer, of means associ- 
ted therewith for forming a connected series of 
astener-members having oppositely presented 
istening hooks and U-shaped mounting yokes, 
leans for severing individual members from the 
onnected series, and means for clamping the 
-Shaped yokes of fastener-members upon the 
eaded carrier or stringer. 

11. In a machine for maklIng separable fastener 
‘ringers, the combination of means for folding a 
bbon of flexible material into a two-ply carrier 
r stringer having a thickened folded edge, with 
leans for clamping individual interlocking ele- 
lents at uniform intervals upon the thickened 
ded edge. 

12. In a machine for making separable fastener 
‘ringers, the combination of means for folding a 
bbon of flexible material into a two-ply carrier 
r stringer having a thickened folded edge, with 
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means for forming individual interlocking ele- 
ments, and means for clamping the individual 
interlocking elements at uniform intervals upon 
the thickened folded edge. 

13. In a machine for making separable fastener 
stringers, the combination of means for folding a 
ribbon of flexible material {nto a two-ply carrier 
or stringer having a thickened folded edge, and 
means for imparting a step-by-step feed to said 
carrier or stringer, with means for forming a 
connected series of fastener-members, means for 
severing individual members from said connected 
series, means supporting individual fastener- 
members while they are applied to the carrier or 
stringer, and means for clamping fastener- 
members upon the thickened folded edge of the 
carrier or stringer. 

14. Ina machine for making separable fastener 
stringers, the combination with means for folding 
a ribbon of flexible material into a two-ply carrier 
or stringer having a four-ply folded edge, with 
means for clamping individual interlocking ele- 
ments at uniform intervals upon the four-ply 
folded edge. 

15. In a machine for making separable fastener 
stringers, the combination with means for folding 
a ribbon of flexible material into a two-ply carrier 
or stringer having a four-ply folded edge, with 
means for forming individual interlocking ele- 
ments having U-shaped mounting Jaws or yokes, 
and means for clamping the jaws or yokes of 
sald interlocking elements at uniform intervais 
upon the four-ply folded edge. 

16. Means for forming fastener-elements hav- 
ing tape receiving jaws, and means for firmly 
supporting individual fastener-elements, in com- 
bination with a carriage movable toward and 
away from caid element supporting means, means 
for feeding a tape upon said carriage transversely 
of said element supporting means, means for 
forming a bead upon a tape, and means for 
clamping the individual fastener-elements upon 
the beaded edge of a tape. 

17. Means for forming fastener-elements hav- 
ing tape receiving jaws, and means for firmly 
supporting individual fastencr-elements, in com- 
bination with a carriage movable toward and 
away from sald element supporting means, tape 
fceding means upon said carriage for feeding 
a tape transversely of said element supporting 
means, means for forming a bead upon a tape, 
means for clamping individual fastener-elements 
upon the beaded edge of a tape, and means for 
uniformly spacing the festener-elements upon 
a tape. 

18. Means for forming fastener-elements hav- 
ing tape receiving Jaws, and means for support- 
ing individual fastener-slements, in combination 
with a carriage movable toward and away from 
said element supporting means, mcans upon said 
carriage for supporting and feeding a tape trans- 
versely of said element-cupporting means, means 
for longitudinally foiding a tape and forming a 
bead upon its folded edge, and means for clamp- 
ing individual fastener-elements upon the folded 
beaded edge of a tape. 

19. The combination of means for supporting a 
fastener-element, with a tape carriage movabie 
toward and away fromi said supporting means, 


tape folding mechanism mounted upon said car- 7 


riage, mechanism to feed a tape at an angle to 
the movement of sa:d carriage, and means for 
securing fastencr-elements upon a tape. 

20. The combination of means for supporting a 
fastener-element, with a tape carriage movable 


to 
oe 


30 


35 


40 


45 


60 


65 


S 


ia 


a 


1 


40 


= 
qr 


60 


~ 
a 


20 


toward and away from said supporting means, 
means mounted upon said carriage for forming a 
fastener retaining bead upon a tape, mechanism 
to feed a tape at an angle to the movement of 
said carriage, and means for securing fastener- 
elements upon a tape. 

21. The combination of means for supporting 
a fastener-element, with a tape carriage movable 
toward and away from said supporting means, 
tape folding and bead forming mechanism 
mounted upon said carriage, mechanism to feed 
the tape at an angle to the movement of said 
carriage, and means for securing fastener-ele- 
ments upon a tape. 

22. The combination of means for supporting 
a fastener-element, with a tape carriage movable 
toward and away from said supporting means, 
tape folding and bead forming mechanism 
mounted upon said carriage, mechanism to feed 
the tape at an angie to the movement of said 
carriage, and means for clamping individual fas- 
tener-elements upon the folded beaded edge of 
a tape. 

23. The combination of means for forming a 
connected series of fastener-members, means for 
severing individual members from said connected 
series, and means for supporting an individual 
fastener-element, with a tape carriage movable 
toward and away from said supporting means, 
means mounted upon said carriage for forming a 
folded plural ply fastener-retaining bead upon a 
tape, mechanism to feed a tape upon said car- 
riage, and means for securing fastener elements 
upon a tape. 

24. The combination of means for forming a 
connected series of fastener-members, means for 
severing individual members from said connected 
series, and means for supporting an individual 
fastener-element, with a tape carriage movable 
toward and away from said supporting means, 
means mounted upon said carriage for forming a 
folded plural ply fastener-retaining bead upon a 
tape, mechanism to feed a tape upon said car- 
riage, means for securing fastener elements upon 
a tape, and mechanism for cutting off lengths 
from a tape. 

25. The combination of means for intermit- 
tentiy feeding a flat blank strip, means acting 
upon said strip for forming a succession of 
fastener-elements including means for forming 
separate mounting yokes in the plane of said 
strip, means for severing successive fastener- 
elements from said strip, means movable to- 
ward and away from said fastener-elements 
adapted to grip a fastener-element and move 
it away, tape-supporting mechanism adapted to 
intermittently move a carrier tape toward a 
separately supported fastener-element, and 
means fcr clamping fastener-elements upon 2 
carrier tape. 

26. The combination of means for intermit- 
tently feeding a flat blank strip, means acting 
upon said strip for forming a succession of con- 
nected fastener-elements having oppositely pre- 
sented hooks including means for forming sepa- 
rate mounting yokes from said strip, means for 
severing successive fastener-elements from said 
strip, a travelling gripper movable toward and 
away from said fastener-elements adapted to 
grip a fastener-element and move it away from 
the strip as it is severed therefrom, tape-support- 
ing mechanism adapted to intermittently move a 
carrier tape toward and into the mounting yoke 
of a separately supported fastener-element, 
means for clamping fastener-elements upon the 
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carrier tape, and means for intermittently feed- 
ing the carrier tape. 

27. The combination of means for intermit- 
tentiy feeding a flat biank strip, means acting 
upon said strip for forming a succession of con- § 
nected fastener-elements including means for 
forming separate mounting yokes of the material 
of said strip, means for severing successive fas- 
tener-elements from said strip, a travelling grip- 
per adapted to grip a fastener-element and 10 
move it away from the strip as it is severed 
therefrom, and tape-supporting mechanism 
adapted to intermittently move a carrier tape 
toward e@ separately supported fastener-element, 
and means for clamping the fastener-element 15 
upon the carrier tape. 

28. The combination of means for support- 
ing and feeding a flat blank strip, means act- 
ing upon said biank strip for forming a succes- 
sion of connected fastener-elements having U- 20 
shaped clamping jaws formed of the material of 
said strip, means for severing successive fasten- 
er-elements from said strip, and means for sup- 
porting indiivdual fastener-elements while they 
are applied to a carrier tape, with a carriage 25 
reciprocating in the plane of the blank strip, 
means for feeding the carrier tap. upon said 
carriage transversely of the blank strip, and 
means upon said carriage for clamping'a fasten- 
er-element upon the carrier tape when the tape 30 
is moved by its carriage into the U-shaped jaws 
of a fastener-element. 

29. In a machine of the character described, 
the combination with means for forming a two- 
ply flexible carrier or stringer with a thickened 35 
edge, and means uniformly feeding said flexible 
carrier or stringer, of means clamping fastener- 
members in spaced relation upon the thickened 
edge of said carrier or stringer, means supply- 
ing fastener-members to said clamping means, 40 
and means automatically arresting the supply of 
fastener-members to said clamping means with- 
out interfering with the uniform feed of said 
carrier or stringer. 

30. In a machine of the character described, 49 
the combination with means forming a beaded 
carrier or stringer and means uniformly feed- 
ing said carrier or stringer, of means clamping 
fastener-members in spaced relation upon said 
carrier or stringer, means supplying. fastener- 50 
members to said clamping means, and means 
automatically arresting the supply of fastener- 
members to said clamping means without inter- 
fering with the uniform feed of said carrier or 
stringer. 55 

31. In a machine of the character described, 
the combination with means uniformly feeding 
a flexible carrier or stringer, and means for 
clamping fastener-members upon said carrier or 
stringer, of means for forming fastener-members, 
means conveying fastener-members into position 
to be clamped upon said carrier or stringer, and 
means for arresting said fastener forming means 
and said conveying means without interrupting 65 
the feed of the carrier or stringer. 

32. In a machine of the character described, 
the combination with means for forming a flexi- 
ble carrier or stringer, means uniformly feed- 
ing said flexible carrier or stringer, and means 79 
for clamping fastener-members upon said car- 
rier or stringer, of means for forming a con- 
nected series of fastener-members, means for 
severing individual members from the connected 
series, means for conveying fastener-members 75 
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nto position to be clamped upon said carrier or 
tringer, and means for arresting said forming, 
evering and conveying means without interrupt- 
ng the feed of the carrier or stringer. 

33. In a machine of the character described, 
he combination with feeding means for a flexi- 
le carrier or stringer, means for conveying fas- 
ener-members, means for clamping fastener- 
1embers upon sald carrier or stringer, power 
riven mechanism for operating said carrier feed- 
1g means and said fastener conveying means, 
nd an automatically controlled clutch between 
ald power mechanism and said fastener convey- 
1g means, whereby the supply of fastener-mem- 
ers can be arrested and the feed of the carrier 
r stringer continued to produce blank portions 
hereon. 

34. In a machine of the character described, 
ne combination with feeding means for a flexi- 
le carrier or stringer, means for forming fas- 
sner-members, means for conveying fastener- 
1embers, and means for clamping fastener-mem- 
ers upon said carrier or stringer, of power driv- 
n mechanism for operating said carrier feed- 
1g means, said fastener forming means and said 
astener conveying means, and an automatically 
ontrolled clutch between said power mechanism 
nd said fastener forming and conveying means, 
hereby the supply of fastener-members can be 
rrested and the feed of the carrier or stringer 
ontinued to produce blank portions thereon. 

35. In a machine of the character described, 
1e combination with means for forming a flex- 
yle carrier or stringer, feeding means for said 
exible carrier or stringer, means for forming 
astener-members, means for conveying individ- 
al fastener-members, and means for clamping 
istener-members upon said carrier or stringer, 
f power driven mechanism for operating said 
arrier forming and feeding means and said fas- 
mer forming and conveying means, and an au- 
ymatically controlled clutch between said power 
iechanism and said fastener forming and con- 
eying means, whereby the supply of fastener- 
1embers can be arrested and the forming and 
seding of the carrier or stringer continued to 
roduce blank portions thereon. 

36. In a machine of the character described, 
1e combination with feeding means for a flexible 
arrier or stringer, means for forming fastener- 
iembers, means for conveying individual fas- 
*ner-members, means for clamping fastener- 
embers upon said carrier or stringer, power 
riven mechanism for operating said carrier feed- 
1g means and said fastener forming and con- 
eying means, and an automatically controlled 
lutch between said power mechanism and sald 
astener forming and conveying means, where- 
y the supply of fastener-members can be ar- 
ssted and the feed of the carrier or stringer 
ontinued to produce blank portions thereon. 

37. In a machine for making separable fasten- 
r stringers, the combination with means for 
xrming a continuous connected strip of fasten- 
r-members, including means for forming later- 
lly and oppositely projecting fastener hooks and 
>parate pairs of U-shaped clamping jaws, means 
or severing individual] fastener-members from 
ie strip, means for presenting individual sev- 
red members with their U-shaped jaws in string- 
r-receiving position, means for moving a car- 
ler or stringer into said U-shaped jaws, and 
xeans for clamping said jaws upon the carrier 
t stringer. 

38. In a machine for making separable fas- 
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tener stringers, the combination with means 
for moving a metal strip-blank step-by-step 
lengthwise, means for shaping said blank into 
a connected series of fastener-members arranged 
transversely of the blank, including means for 5 
forming separate paira of U-shaped jaws along 
one edge and fastening hooks along the oppo- 
site edge of the blank, means for severing indi- 
vidual fastener-members from the strip, means 
for conveying individual members from said 10 
strip and presenting their U-shaped jaws in 
stringer receiving position, means for moving a 
carrier or stringer into said U-shaped Jaws, and 
means for clamping said Jaws upon the carrier 
or stringer. 15 

39. In a machine for making separable fas- 
tener stringers, the combination with means for 
feeding a flat metal strip-blank, of means acting 
upon said blank to form a succession of con- 
nected interlocking elements for slide fasteners, 20 
and means for severing the connections between 
individual interlocking elements and forming 
from the severed parts of said connections inte- 
gral riding lugs upon the separated interlocking 
elements. 25 

40. In a machine for making separable fas- 
tener stringers, the combination with means for 
feeding a flat metal strip-blank, of means act- 
ing upon said blank to form a succession of con- 
nected side by side interlockirfg elements for 30 
Slide fasteners having oppositely presented 
mounting jaws and fastener-members, and 
means for separating individual fastener-ele- 
ments and forming thereon integral riding lugs. 

41. In a machine of the character described, 35 
the combination with means for intermittently 
feeding a metal strip-blank, of means acting 
upon said blank to form a succession of con- 
nected fastener-elements, buffing means oper- 
ating intermittently upon the connected series 49 
of fastener-elements, and means for severing 
the connections between individual fastener- 
elements. 

42. In a machine of the character described, 
the combination with means for intermittently 45 
feeding a metal] strip-blank, of means acting 
upon said blank to form a succession of connect- 
ed fastener-elements, a pivotally mounted frame 
movable toward and away from said blank, 
buffing wheels Journalled in said frame, driving 50 
means for said buffing wheels, means rocking 
said frame, and means for severing the connec- 
tions between individual fastener-elements. 

43. In a machine of the character described, 
the combination with means for intermittently 55 
feeding a metal strip-blank, of means acting 
upon sald blank to form a succession of connect- 
ed fastener-elements having mounting jaws, a 
carrier having an element gripper, buffing means 
operating intermittently upon the connected 60 
series of fastener-elements, means for severing 
the connections between individual fastener- 
elements, means supporting a flexible carrier 
tape movable toward said element gripper, and 
means for clamping elements upon said carrier 65 
tape. 

44. In a machine of the character described, 
the combination with means for feeding a con- 
nected series of fastener-elements, of an element 
cut-off, an element gripper, a pilot member 70 
adapted to accurately position a fastener-ele- 
ment with reference to the cut-off and gripper, 
and means for actuating said pilot member, said 
gripper, and said cut-off to effect the gripping 
of a cut-off element. 75 
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45. In a machine of the character described, 
the combination with means for feeding a con- 
nected series of fastener-elements, of an element 
cut-off, an element gripper, a pilot member 
adapted to accurately position a fastener-ele- 
ment with reference to the cut-off and gripper, 
and common operating means for successively 
actuating sald pilot member, said gripper and 
said cut-off to effect the gripping of a cut-off 
element. 

46. In a machine of the character described, 
the combination with means for feeding a con- 
nected series of fastener-elements, of an element 
cut-off mechanism, an element gripper mecha- 
nism, a pilot member adapted to accurately po- 
sition a fastener-element with reference to the 
cut-off and grlpper mechanisms, and a recipro- 
cating plunger adapted to operate said pilot 
member and said gripper and cut-off mecha- 
nisms. 

47. In a machine of the character described, 
the combination with means for feeding a con- 
nected series of fastener-elements, of an ele- 
ment cut-off mechanism, an element gripper 
mechanism, a pilot member adapted to accurate- 
ly position a fastener-element with reference to 
the cut-off and gripper mechanisms, and a re- 
ciprocating plunger adapted to successively op- 
erate said pilot member, said gripper mechanism 
and said cut-off mechanism. 

48, In a machine of the character described, 
the combination with means for feeding a con- 
nected series of fastener-elements, of an element 
cut-off mechanism, an element gripper mecha- 
nism, an operating plunger carrying tappets 
adapted to actuate said gripper and cut-off 
mechanisms, and a pilot member mounted upon 
said plunger and adapted to engage the con- 
nected series of fastener-elements when the 
plunger moves to operate the gripper and cut-off 
mechanisms. 

49. In a machine of the character described, 
the combination with means for feeding fastener- 
elements, of a carriage having a lower fixed 
gripper member, a movable upper gripper mem- 
ber, and a latching device arranged to latch the 
movable gripper member in closed position. 

50. In a machine of the character described, 
the combination with means for feeding fas- 
tener-elements, of a carriage having a lower 
fixed gripper member, a movable upper gripper 
member, a spring normally holding the mov- 
able gripper member open, and a latching de- 
vice arranged to latch the movable gripper mem- 
ber against motion. 

51. In a machine of the character described, 
the combination with means for feeding fas- 
tener-elements, of a carriage having a lower 
fixed gripper member, a movable upper gripper 
member, a spring acting upon said movable 
gripper member, and a spring actuated latching 
device arranged to latch the movable gripper 
member in either open or closed position. 

52. In a machine of the character described, 
the combination with means for feeding fasten- 
er-elements, of a carriage having a lower fixed 
gripper member formed with a recessed face to 
receive a fastener-element, and a movable grip- 
per member pivoted upon the carriage adjacent 
to sald fixed member and formed with a pro- 
jecting nose shaped to fit over a fastener-element 
and clamp it agalnst said recessed face of the 
fixed gripper member. 

53. In a machine of the character described, 
the combination with means for feeding fasten- 
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er-elements, of a carriage having a lower fixed 
gripper member formed with a recessed face to 
receive a fastener-element, a movable gripper 
member pivoted upon the carriage adjacent to 
said fixed member and formed with a projecting 
nose shaped to fit over a fastener-element and 
clamp it against said recessed face of the fixed 
gripper member, and a spring latch controlling 
said movable gripper member, 

54. In a machine of the character descrlbed, 19 
the combination with means for feeding fasten- 
er-elements, of a carriage having a lower fixed 
gripper member formed with a recessed face to 
receive a fastener-element, a movable gripper 
member pivoted upon the carriage adjacent to 15 
said fixed member and formed with a projecting 
nose shaped to fit over a fastener-element and 
clamp it against said recessed face of the fixed 
gripper member, a spring acting upon said mov- 
able gripper member, and a latch controlling said 99 
movable gripper member. 

55. In a machine of the character described, 
the combination with means for feeding fasten- 
er-elements, of a carriage having a lower fixed 
gripper member, an upper movable gripper mem- 
ber pivoted upon the carriage and movable to- 
ward and away from said fixed gripper mem- 
ber, a latching lever pivoted upon said carriage 
adjacent to said movable gripper member, said 
latching lever being movable transversely of the 39 
plane of movement of said movable gripper mem- 
ber and adapted to frictionally engage a face of 
said gripper member to yieldingly hold the grip- 
per open or to engage a rear edge of the mov- 
able gripper member to firmly lock the gripper 35 
closed upon a fastener-element. 

56. In a machine of the character described, 
the combination with means for feeding fasten- 
er-elements, of a carriage having a fixed gripper 
member, a movable gripper member pivoted upon 
the carriage and movable toward and away from 
said fixed gripper member, a latching lever pivot- 
ed upon said carriage and movable into engage- 
ment with said movable gripper member to firm- 
ly lock the gripper closed upon a fastener-ele- 
ment, and a timed tripping device to disengage 
said latch from said movable gripper member 
for releasing it. 

57. In a machine of the character described, 
the combination with means for feeding fasten- 
er-elements, of a carriage having a fixed gripper 
member and a movable gripper member, a grip- 
per latching lever pivoted upon said carriage 
adjacent to said movable gripper member, a trip 
lever upon the carriage controliing said latching 65 
lever, and a power operated device periodically 
thrown into engagement with said trip lever. 

58. In a machine of the character described, 
the combination with means for feeding a series 
of connected fastener-elements, of the fixed and 60 
movable cut-off members in the path of sald 
fastener elements, sald movable cut-off member 
being spring supported in its inactive or retract- 
ed position, a gripper carriage having the coop- 
erating fixed gripper member and movable grip- 65 
per member, sald movable gripper member being 
spring supported in its open position, and an op- 
erating plunger adapted to act upon said mov- 
able gripper member and said movable cut-off 
member to grip an element severed from the 
series. 

59. In a machine of the character described, 
the combination with means for feeding a series 
of connected fastener-elements, of fixed and 
movable cut-off members in the path of said 75 
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fastener-elements, safd movable cut-off member 
being spring supported, » gripper carriage hav- 
ing a fixed gripper member and a movable grip- 
per member, said movable gripper member being 
spring supported, an operating plunger carrying 
tappets adapted to act successively upon sald 
movable gripper member and sald movable cut- 
off member to grip an element severed from the 
serics, and a pilot member mounted upon said 
operating plunger and adapted to engage the 
connected fastener-elements and accurately po- 
sition an element with reference to the cut-off 
and gripper members. 

ink machine of the character described, 
the combination with means for feeding a con- 
nected strip of fastener-elements including a 
pronged plate adapted to be moved into and out 
of engagement with said strip, of an element cut- 
off mechanism, an element gripper mechanism, 
an operating plunger for actuating sald gripper 
and cut-off mechanisms, a pilot member oper- 
ated by said plunger adapted to accurately po- 
sition a fastener-element with reference to the 
cut-off and gripper mechanisms, and means ac- 
tuated by sald plunger for disengaging said 
pronged feed plate from sald strip of elements 
when the pilot member is in action, and move 
said pronged feed plate into engagement with 
sald strip when the pilot member is withdrawn. 

61. In a machine for making separable fas- 
tener stringers, the combination with means for 
feeding a ribbon or tape, of means acting upon 
said ribbon or tape to form thereon a thickened 
bead, and means for securing individual inter- 
locking elements at uniform intervals upon sald 
thickened bead. 

62. In a machine of the character described, 
the combination with means for supporting and 
feeding a ribbon or tape, of means acting upon 
said ribbon or tape to longitudinally fold a four- 
ply thickened bead thereon, and means for se- 
curing fastener-elements upon said thickened 
bead. 

63. In a machine of the character described, 
the combination with means for supporting and 
feeding a ribbon or tape, of means acting upon 
said ribbon or tape to longitudinally fold a four- 
ply thickened bead thereon, means for securing 
fastener-elements upon said thickened bead, and 
mechanism for cutting off lengths of said beaded 
ribbon or tape. 

64. In a machine of the character described, 
the combination with means for longitudinally 
folding a ribbon or tape, of a pair of cooperating 
bead forming members respectively grooved and 
ribbed to act upon the inner and outer faces of 
the fold of a ribbon or tape to reverse the crown 
of the fold and produce a thickened folded bead 
and means for securing fastener elements upon 
said bead. 

65. In a machine of the character described, 
the combination with means for longitudinally 
folding a ribbon or tape, a pair of rollers formed 
with concave peripheries freely journailed upon a 
support projecting between the two-plies of the 
folded ribbon or tape, and a roller having a con- 
vex periphery mounted outside of and adjacent 
to the fold of the ribbon or tape and adapted to 
press the crown of the fold into the concave pe- 
ripheries of said first-named pair of rollers, for 
reversing the crown of the fold and producing an 
Integral thickened bead or folded edge upon the 
ribbon or tape, means for forming fastener-ele- 
ments with open mounting jaws, means fcr pre- 
senting the thickened or beaded edge of the fold- 
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ed tape in the open jaws of said fastener-ele 
ments, and means for clamping the jaws of said 
elements upon the tape. 

66. In a machine of the character described, 
the combination with means for longitudinally 
folding and beading a ribbon or tape, of inter- 
mittently acting feeding mechanism comprising 
tape engaging gripper bars movable toward each 
other to gr!» the tape and away from each other 
to release the tape, and a pair of actuating cam- 
bars having pin and slot engagement with said 
gripper bars, said cam-bars having limited rela- 
tive movements upon said gripper bars for mov- 
ing them into and out of engagement with the 
foided ribbon or tape, and further movements 
with the gripper bars to effect the feed of the tape. 

67. In a machine of the character described, 
the combination with means for longitudinally 
folding and beading a ribbon or tape, of intermit- 
tently acting feeding mechanism comprising tape 
engaging gripper bars movable toward each other 
to gerlp the tape and away from each other to re- 
lease the tape, means for forming fastener-ele- 
ments having mounting yokes, means for pre- 
senting the beaded edge of the tape in the yokes 
of said elements, plungers carrying clenching de- 
vices adapted to clamp the yokes of elements upon 
the tape, and a pair of actuating cam-bars having 
pin and slot engagement with said gripper bars, 
and pin and slot engagement with the clencher 
carrying plungers, said cam-bars having a limited 
relative movement upun sald gripper bars and 
said plungers for moving them into and out of 
engagement with the tape, and movements with 
the gripper bars to cause the feed of the tape 
when the gripper bars are gripped thereon and to 
retract the gripper bars for a new grip upon 
the tape when the gripper bars are free from the 
tape. 

68. In a machine of the character described, 
the combination with means for longitudinally 
folding and beading a ribbon or tape, of intermit- 
tently acting feeding mechanism comprising tape 
engaging gripper bars movable toward each other 
to grip the tape and away from each other to re- 
lease the tape, plungers carrylng clenching de- 
vices adapted to clamp fastener-elements upon 
the tape, a pair of actuating cam-bars having pin 
and slot engagement with said gripper bars, and 
pin and slot engagement with sald clencher car- 
rying plungers, said cam-bars having a limited 
relative movement upon said gripper bars and 
clencher carrying plungers for moving them into 
and out of engagement with the tape, and auto- 
matic latches carried by said cam-bars and en- 
gaging parts upon sald gripper bars to cause the 
gripper bars to travel with the cam-bars. 

69. In a machine of the character described, 
the comblnatlon with means for longitudinally 
folding and beading a ribbon or tape, of a pair of 
tape feeding gripper bars, a pair of operating 
cam-bars formed with oppositely arranged cam 
slots In which engage antl-friction rollers jour- 
nalled upon said gripper bars, and automatic 
latches carried by said cam-bars and engaging 
parts upon said gripper bars, sald latches caus- 
Ing the gripper bars to travel with the cam-bars 
when they are in engagement and allowing rela- 
tive motlon when they are disengaged. 

70. In a machine of the character described, 
the combination with means for longitudinally 
folding and beading a rlbbon or tape, of a pair 
of tape feeding gripper bars, spring mechanism 
operating upon said gripper bars, a pair of op- 
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ranged cam slots in which engage anti-friction 
rollers journalled upon said gripper bars, auto- 
matic latches carried by said cam-bars and en- 
gaging lugs upon said gripper bars, said latches 
causing the gripper bars to travel with the cam- 
bars when they are in engagement, and means 
for operating said cam-bars. 

71. In a machine of the character described, 
the combination with means for longitudinally 
folding a ribbon or tape, of means for feeding 
said tape through the folding means, spring actu- 
ated plungers operating transversely of the path 
of the folded tape, each of said plungers being 
formed at its inner end with spaced lugs adapted 
to fit over and gauge previously attached fasten- 
er-clements, means for clamping fastener units 
upon the folded edge of the tape in proper spaced 
relation to the previously attached units, and 
means for operating said plungers. 

72. In a machine of the character described, 
the combination with means for longitudinally 
foiding a ribbon or tape, of means for feeding 
said tape through the folding means, spring ac- 
tuated plungers operating transversely of the 
path of the folded tape, each of said plungers 
carrying clenching blades projecting inwardly 
and adapted to clamp fastener units upon the 
folded edge of the tape, and means for operat- 
ing said plungers. 

73. In a machine of the character described, 
the combination with means for longitudinally 
folding and beading a ribbon or tape, of means 
for feeding said tape through the folding and 
beading means, guideways extending transverse- 
ly of the path of the folded tape, spring actuated 
plungers operating in said guideways, each of 
said plungers being formed at its inner end with 
spaced lugs adapted to fit over and gauge pre- 
viously attached fastener-elements, auxiliary 
plungers mounted upon said main plungers, 
clenching tools projecting inwardly from said 
auxiliary plungers and adapted to clamp fas- 
tener-elements upon the beaded folded edge of 
the tape in proper spaced relation to the previ- 
ously attached units, and means for operating 
said plungers. 

74. In a machine of the character described, 
the combination with means for producing a 
fiexible carrier tape or stringer, means for feed- 
ing said stringer, and means for presenting fas- 
tener-clements in position to be c'amped upon 
the stringer, of slotted main plungers operating 
transversely of the path of the stringer toward 
and away from each other, each main plunger be- 
ing formed at its inner end with spaced gauging 
lugs to fit over previously attached fastener-ele- 
ments, auxiliary plungers sliding in guidways of 
said main plungers, clenching tools mounted upon 
said auxiliary plungers adapted to clamp fas- 
tener-elements upon said flexible stringer, a pair 
of operating cam-bars formed with oppositely 
arranged cam slots, the said cam-bars extending 
through said slotted main plungers, and anti- 
friction rollers journalled upon said auxiliary 
plungers and engaging the cam slots of said cam- 
bars. 

75. In a machine of the character described, 
the combination with means for producing a flex- 
ible carrier tape or stringer, means for feeding 
said stringer, and means for presenting fastener- 
elements in position to be clamped upon the 
stringer, of vertically slotted guideways extend- 
ing transversely of the path of the stringer, lon- 
gitudinally slotted main plungers operating in 
said guideways toward and away from each 


other, each main plunger being formed at its {n- 
ner end with spaced gauging lugs to fit over previ- 
ously attached fastener-elemcnts, auxiliary plung- 
ers mounted on said main plungers and having 
limited sliding movement thereon, clenching tools 
upon said auxiliary plungers adapted to clamp 
fastener-elements upon said fiexible stringer, a 
pair of operating cam-bars formed with oppo- 
sitely arranged cam slots, the said cam-bars ex- 
tending through the guide slots of said guide- 
Ways and said main plungers, and anti-friction 
rollers journalied upon said auxiliary plungers 
and engaging the cam slots of said cam-bars. 
76. In a machine of the character described, 
the combination with means for producing a flex- 
ible carrier tape or stringer, means for feeding 
said stringer, and means for presenting fastener- 
elements in position to be ciamped upon the 
stringer, of slotted guideways extending trans- 
versely of the path of the stringer, longitudinal- 
ly slotted and channeled main plungers operat- 
ing in said guideways toward and away from 
each othcr, springs engaging said main plungers 
and yieldingly urging them inwardly, each main 
plunger being formed at its inner end with spaced 
gauging lugs to fit over previously attached fas- 
tener-elements, auxiliary plungers mounted in 
the longitudinal channelled guideways of said 
main plungers and having limited sliding move- 
ment therein, clenching tools upon said auxil- 
iary plungers adapted to clamp fastener-elements 
upon said flexible stringer, a pair of operating 
cam-bars formed with oppositely arranged cam 
slots, the said cam-bars extending through the 


guide slots of said guideways and said main & 


piungers, anti-friction rollers journalled upon 
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said auxiliary plungers and engaging the cam ~ 


slots of said cam-bars, and means for recipro- 
cating said cam-bars. 

717. In a machine of the character described, 
the combination with mechanism for producing 
fastener-elements, mechanism for presenting fas- 
tener-elements in position for mounting upon 
fiexible stringers, mechanism for producing flex- 
ible stringers, and mechanism for clamping fas- 
tener-elements upon flexible stringers, of means 
actuated by the operation of said machine for 
automatically controlling the operation of said 
mechanisms. 

78. In a machine of the character described, 
the combination with mechanism for producing 
fastener-elements, mechanism for presenting 
fastener-elements in position for mounting upon 
flexible stringers, mechanism for producing a 
continuous flexible stringer, mechanism for 
clamping fastener-elements upon flexible string- 
ers, and mechanism for cutting off lengths of 
said stringer, of means actuated by the opera- 
tion of said machine for automaticaily control- 
ling the operation of said mechanisms. 

79. In a machine of the character described, 
the combination of means for producing fas- 
tener-elements, means for producing flexible 
stringers and mounting said fastener-elements 
thereon, and a divided power driving mechanism 
including a clutch, a magnetic control for said 
power mechanism, a second magnetic control for 


.said clutch, and automatic means operated by 


the machine for throwing said controls into ac- 
tion. 

80. In a machine of the character described, 
the combination with a power shaft, a cam shaft 
driven from said power shaft, a clutch arranged 
between said power shaft and said cam shaft, 
mechanism operated by said cam shaft for pro- 
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ducing fastener-elements, mechanisms operated 
by said power shaft for producing flexible string- 
ers and mounting fastener-elements upon said 
stringers, & counter controlled throw-out mecha- 
nism for said power shaft, and machine operated 
automatic controls for sald clutch. 

81. In a machine of the character described, 
the combination with a power shaft, a cam shaft 
driven from said power shaft, an automatic clutch 
arranged between sald power shaft and said cam 
shaft, mechanisms operated by said cam shaft 
for producing fastener-elements and conveying 
them to a position for mounting upon a stringer, 
mechanisms operated by said power shaft for 
producing a continuous flexible stringer, feeding 
sald stringer and mounting fastener-elements 
upon said stringer, automatic intermittently act- 
Ing mechanism for cutting off sections of said 
continuous stringer having mounted fastener- 
elements, a counter operated by the machine, 
throw-out mechanism for said power shaft actu- 
ated by said counter, and machine operated auto- 
matic controls for sald clutch. 

82. In a machine of the character described, 
the combination with a power shaft, a cam shaft 
driven from said power shaft, an automatic clutch 
arranged between said power shaft and said cam 
shaft, mechanism operated by said cam shaft 
for producing fastener-elements and conveying 
them ftnto position for mounting upon the flexi- 
ble stringer, mechanisms operated by said power 
shaft for producing a continuous flexible stringer, 
feeding said stringer and mounting fastener- 
elements upon said stringer, electro-magnetically 
operated shears for cutting off sections of sald 
stringer carrying mounted fastener-elements, a 
counter operated by a regularly acting part of 
the machine, electro-magnetic throw-out mech- 
anism for sald power shaft under the contro! of 
sald counter, electro-magnetic controls for said 
clutch, and automatic circuit controlling mecha- 
nism operated by the machine and in circuit with 
the shears magnet and the clutch magnetic con- 
trols. 

83. In a machine of the class described, the 
combination with means for feeding a continu- 
ous flexible stringer and means for applying fas- 
tener elements along the edge of sald stringer in 
closely spaced relation, of means for periodically 
increasing the spacing to group the elements on 
the stringer, and electrical devices for controlling 
said last named means including circult control 
mechanism operated by the machine. 

84. In a machine of the class described, the 
combination with intermittently operating step- 
wise feeding means for feeding a continuous flex- 
ible stringer, and means for applying fastener 
elements along the edge of said stringer In closely 
spaced relation, of means for periodically in- 
creasing the amount of stringer feed between suc- 
cessive elements on said stringer to group the ele- 
ments on the stringer, and electrical devices for 
controlling said last named means Including cir- 
cuit control mechanism operated by the machine. 

85. In a machine of the class described, the 
combination with means for feeding a contin- 
uous flexible stringer, and means for applying 
fastener elements along the edge of said stringer 
{n closely spaced relation, of means for periodi- 
cally Interrupting the operation of said applying 
means without interrupting the operation of said 
feeding means, and electrica] devices for con- 
trolling sald interrupting means including cir- 
cult control mechanism operated by the machine. 

86. In a machine of the class described, the 
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combination with means for feeding a continu- 
ous flexible stringer and means for applying fas- 
tener elements along the edge of sald stringer In 
closely spaced relation, of propelling means for 
said applying means including a clutch, a sole- 
nold for disengaging said clutch, an clectrical 
circuit including said solenoid and a source of 
electrical energy, and means for controlling said 
clrcult responsive to a predetermined number of 
operations of said machine for disengaging said 
clutch and thereby periodically increasing the 
spacing between elements to group the elements 
on the stringer. 

87. In a machine of the class described, the 
combination with means for feeding a continu- 
ous flexible stringer and means for applying fas- 
tener elements along the edge of said stringer In 
grouped relation, of cut-off shears operated auto- 
matically by the machine for severing said string- 
er between groups of elements. 

88. In a machine of the class described, the 
combination with means for feeding a continu- 
ous flexible stringer, means for feeding fastener 
elements each having spaced apart jaws at one 
end, and means for placing said jaws astride the 
edge of sald stringer, reciproacting clenching 
tools operable on opposite sides of said stringer 
to clench sald jaws on the edge of sald stringer, 
and reciprocable gauging lugs adapted to engage 
over previous attached fastener elements where- 
by the element being clenched on is properly 
spaced from the attached elements. 

89. The method of forming separable fastener 
members of the type having separated U-shape 
clamping jaws at one end, Interlocking means 
at the other end, and riding lugs projecting lat- 
erally from the member between said interlock- 
ing means and jaws, which comprises feeding a 
flat metal strip, blanking out from said strip a 
succession of fastener elements with the mount- 
ing jaws and interlocking end at least partially 
formed, said fastener members being integrally 
connected side by side by portions of said flat 
strip, and cutting said members apart at said in- 
teeral connections and leaving enough of said 
integral connections to form said riding lugs. 

90. The method of forming separable fastener 
members of the kind having separated compress- 
Ible jaws at one end and interlocking devices at 
the other end, which comprises feeding a flat 
strip of metal equal in width to the overail length 
of said fastener members, cutting out portions of 
sald strlp at the sides of said fastener members 
and between the jaw portions, leaving a portion 
of the strip connecting sald fastener members 
in side by side relation, and finally severing the 
strip between said fastener members. 

91. In a machine for making separable fastener 
stringers, the combination with means for form- 
ing a beaded fabric tape and for temporarily 
holding the bead formation on said tape, of means 
for supplying fastener members and means for 
clamping sald fastener members around said 
beaded edge, whereby said bead is held perma- 
nently to form. 

92. In a machine for making separable fas- 
tener stringers, the combination with means for 
guiding a flat tape, folding devices for folding a 
portion of sald flat tape to form a beaded edge 
and for temporarily holding the tape in such 
folded shape, means for supplying fastener mem- 
bers to said beaded edge, and means for clamping 
said members around said edge whereby the same 
is held permanently In folded shape. 

93. In a machine for making separable fas- 


20 


30 


40 


45 


50 


65 


15 


26 


tener stringers, the combination of means for 
folding s ribbon of flexible material into a two- 
ply carrier or stringer, with means for clamping 
individual interlocking elements to the folded 


; edge at uniform intervals. 


94. In a machine for making separable fas- 
tener stringers, the combination of means for 
folding a ribbon of flexible material into a beaded 
two-ply carrier or stringer, with means for clamp- 
ing individual interlocking elements to the folded 
edge at uniform intervals. 

95. In a machine for making separable fas- 
tener stringers, the combination with means for 
longitudinally folding a ribbon or tape, of means 
acting upon said foided ribbon or tape to form 
a thickened folded bead, and means for attach- 
ing individual interlocking elements at uniform 
intervais upon said bead. f 

96. A ribbon-like strip of thin sheet material 
having sections cut out along one edge to form 
mounting jaws of slide fastener members, and 
sections cut out along the other edge to form 
spaced portions, said mounting jaws being wholly 
disposed in the plane of the original flat strip, 
said spaced portions each being formed to provide 
the interlocking means of a slide fastener mem- 
ber, said members so formed being integrally con- 
nected by severabie portions of the strip. 

97. A single piece of material presenting in plan 
view a plurality of Y-shaped outlines represent- 
ing the Y-shaped external contours of integrally 
connected slide fastener members each member 
having spaced apart jaws at one end and an in- 
terlocking projection and recess at the other end. 

98. The method of forming slide fastener mem- 
bers of the class described which consists of op- 
erating on a single piece of material to form a 
plurality of integrally connected elements pre- 
senting in plan view a plurality of Y-shaped out- 
lines each representing the Y-shaped external 
outline of a slide fastener member with spaced 
apart jaws on one end of each element and inter- 
locking means on the other end, and separating 
one element from another to form individual slide 
fastener members. 

99. The method of forming slide fastener mem- 
bers of the class described which consists of cut- 
ting away portions from a flat piece of material 
leaving an integrally connected series of elements 
each having substantially the Y-shaped external 
outline of a slide fastener member with spaced 
apart jaws at one end, forming interlocking 
means on each element at the other end while 
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the elements are connected, and finally separat- 
ing one member from another. 

100. The method of forming slide fastener 
members of the class described which consists 
of cutting away portions from a flat elongated 
strip of materia] to leave an integrally connected 
series of elements: having substantially the Y- 
shaped external outline of slide fastener elements 
extending transversely of the strip, forming inter- 
locking means on said elements while connected 
in the strip and finally separating one member 
from another. 

101. The method of forming slide fastener 
members of the class described which consists of 
forming a plurality of connected fastener mem- 
bers presenting in plan view a plurality of Y- 
shaped outlines each representing the Y-shaped 
external] outline of a slide fastener member, with 
spaced apart jaws on one end of each member 
and interlocking means on the other end, with 
the major portion of the exterior edges of said 
members exposed, operating on said exterior 
edges for smoothing the same, and then separat- 
ing one member from another to form individual 
slide fastener members. 

102. The method of forming separable fastener 
members of the kind having separated compress- 
ible jaws at one end and interlocking devices at 
the other end, which comprises feeding a flat 
strip of metal equal in width to the overall length 
of said fastener members, cutting out portions 
of said strip at the sides of said fastener mem- 
bers and between the jaw portions, leaving a por- 
tion of the strip connecting said fastener mem- 
bers in side by side relation, and leaving the major 
portion of the exterior edges of said fastener 
members exposed, operating on said exposed edges 
for smoothing the same, and finally severing the 
strip between said fastener members. 

103. In a machine for making separable fas- 
tener stringers, the combination with means for 
supporting a carrier or stringer, of means for 
forming an integrally connected series of partially 
finished fastener members including means for 
forming separate mounting yokes, means for 
feeding said fastener members, means for sepa- 
rating from the series and completing individual 
fastener members, means for supporting com- 
pleted individual fastener members, and means 
for clamping fastener members upon said carrier 
or stringer. 

EDWARD H. BINNS. 
WILLIAM A. DE HART. 
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The present invention relates to the automatic 
production of slide fasteners and pertains more 
particularly to a machine and method for form- 
ing the fastener elements and for assembling 
them upon a tape. 

The invention is characterized by its simplic- 
ity, production economy, and efficiency of oper- 
ation, entailing the production of the fastener 
elements from a strip of metal and the guiding 
of the same to the point of application to a tape 
upon which they are fastened. 

It is an object of the invention to provide ap- 
paratus whereby the elements produced thereby 
are directed to the point where they are applied 
to the tape by displacement of said elements suc- 
cessively in a guide track. More simply stated 
the invention contemplates apparatus having a 
guide track for receiving the elements as they 
are formed at one end of said track to cause dis- 
placement of the elements at the other end of 
sald track, and at the latter point to be affixed 
to a tape. 

In order to use a strip of metal of the narrow- 
est commensurate width for the purposes of 
economy, the invention further contemplates 
forming the elements in the shape and form 
which they assume on the tape, providing means 
in the guide track for spreading the elements so 
they may be readily associated with the tape and 
then restoring the elements to their Initial shape 
as they are clamped upon the tape. 

The invention also contemplates novel means 
for clamping the elements upon the tape and in- 
cludes, among other novel features, the provi- 
sion of means for stripping the elements from the 
element forming punch, and the provision of 
means for chopping up the scrap of the strip 
from which the elements are formed and dispos- 
{ng of the same. 

The foregoing and other objects, features and 
advantages of the invention wili be more clearly 
evident from the following detailed specification 
describing the invention. 

The accompanying drawings, forming the basis 
for the specification, lilustrate, in an exemplary 
manner, a machine incorporating the inventive 
concept and by means of which the present novel 
method may be practiced. 

In the drawings: 

Fig. 1 isa top plan view of a machine Incorpo- 
rating the features of the Invention, the ram 
thereof being omitted and the punch members 
thereof being shown in cross-section; 

Fig. 2 is a vertical sectional view as taken on 
line 2—2 of Fig. 1; 
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Fig. 3 is a plan view of a strip showing its 
condition as moving through the machine; 

Fig. 4 is a fragmentary detail vertical sectional 
view showing the entering end of the fastener 
element guide track; 

Figs. 5, 6 and 7 are respectively detail sec- 
tional views as taken on lines 5—5, 6—6 and 1—1 
of Fig. 4; 

Fig. 8 is a fragmentary cross-sectional view 
as taken in the plane of line 8—8 of Fig. 4; 

Figs. 9 and 11 are fragmentary detail sectional 
views of the exit end of the guide track and show- 
ing respective stages of operation; 

Figs. 10 and 12 are fragmentary plan views of 
Figs. 9 and 11, respectively; 

Fig. 13 is a vertical cross-sectionai view of the 
track members showing the guide track therein. 

In the preferred embodiment of the invention 
which is illustrated, the drives for the various 
operating portions of the machine have been 
omitted in-as-much as these drives may be con- 
ventional and are not necessary for understand- 
ing the structure and mode of operation. 

The machine is preferably arranged upon a 
horizontal support {5 from which the vertical 
pilot studs (6 project upwardly to hold the guide 
{1 for the ram or punch 18. The latter may be 
reciprocated in the usual manner as by one rev- 
olution clutch means, 

Upon the support 15 there are arranged mem- 
bers 19 which form a guide for a metal strip 20 
from which the fastener elements are punched. 
This strip may be intermittently fed through said 
guide in uniform Increments as by means of the 
feed rolls 21 in timed synchronous relation with 
the movement of the punch in any well-known 
manner. 

As illustrated in Figs. 1, 2 and 3 the ram 18 is 
preferably provided with a tool 22 for forming 
the prong of the fastener element; with a tool 
23 for punching out the slit of said element; and 
with a tool 24 for severing the element from said 
strip. It will be noted that the operations per- 
formed by these three toois are simultaneous so 
that with each operation of the punch and with a 
commensurate feed of the metal strip 20, a fas- 
tener element is formed aithough three stages of 
operation have been employed to form said ele- 
ment. In order to accommodate the prong 25 
after formation by the tool 22 the lower of the 
members (9 is recessed as at 26 so that feed of 
the strip 20 is not Iinterferred with. The punch- 
ing 21 which leaves the slit in the element may 
fall away as through a passage 28 formed in the 
support 15. 
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As scen in Fig. 3, when the elements have been 
severed from the strip, sald strip is disposed of 
by chopping up the scrap as by means of a knife 
29 having shearing engagement with the edge 
30 of the lower member {9. These chopped 
pieces 31! of the strip are disposed of by means 
of an air jet 32 which blows them into a dis- 
posal passage 33 confined by the walls 34. 

The punching tool 24 operates within a cavity 
35 formed in the lower of the members 19. In- 
asmuch as it is necessary to strip the element 
away from said punch so as not to be pulled 
upward thereby during the recovery movement 
of the ram, means are provided as shown in 
Fig. 8 for frictionally engaging edge portions of 
the element to hold the same while the punch 
retracts. 

As illustrated, this means preferably comprises 
the detents 36 urged, as by means of the springs 
31, inwardly toward each other to clamp the 
element 38 therebetween. With each operation 
of the punch a new element is formed and serves 
to displace the preceding element as it becomes 
positioned between the detents 36. 

The machine is provided with a passage 39 
through which is intermittently moved a tape 
40 upon which the elements 38 are to be mount- 
ed. Although not illustrated any suitable man- 
ner of moving the tape in the direction of the 
arrow and in an intermittent manner may be 
employed. 

It is desired to transfer the elements 38 from 
their position beneath the punch 24 to an asso- 
ciated position with the tape 40 so that said 
elements may be clamped to said tape. In the 
present instance the means employed for this 
purpose preferably comprises an arcuate sub- 
stantially semi-circular guide track 4! which is 
formed within the adjacent blocks 42 held in 
fixed supported relation on support I5. 

It is evident from the above that as an element 
is formed by the punch 24 and urged thereby to 
a position between the detents 36, displacement 
of all of the elements forming a column and 
being in contact with one another within the 
guide track 41! occurs. 

Thus, as a new element is formed, the element 
of the said column nearest the exit of the guide 
track is projected upwardly out of satd guide 
track. This mode of feed occurs successively with 
each reciprocation of the ram (8. 

In order to obviate accidental dearrangement 
of the elements within the guide track 4! it 
is preferred to position a stringer 43 within said 
track and having cooperative association with 
the slots formed in the elements 38. 

Although the elements may be punched from 
the strip 20 in a spread condition so as to be 
ready for association with the tape and par- 
ticularly with the bead thereof, it is preferred 
to form said elements in their closed or con- 
tracted condition so that a narrower strip 20 
may be employed to effect a saving in the cost 
thereof. Since in their contracted condition the 
elements cannot be mounted upon the tape, it 
becomes necessary to spread them. For this 
purpose the stringer 43, at any desired portion 
of the guide track 41, is formed with the opposed 
cam surfaces 44 It is readily apparent that, 
as the elements progress in close contact with 
one another through the guide track, these cam 
surfaces wedge the elements apart from the 
condition shown in Fig. 5 to that shown in Fig. 7 
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The guide track, of course, is designed to accom- 
modate the spreading of the elements. 


PS 
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In order to control and definitely position the 


clement which is being displaced from the guide 
track, a member 46 acted upon by a cam 46 
carried by the ram, is moved to overstanding 
relation to said element and thus serves as @ 
stop therefor. A finger 41 on the member 46 
serves this purpose. When the ram fs retracted, 
means, such as a spring 48, serves to move the 
finger 47 out of the mentioned overstanding re- 
lation with the ejected element, 

While the ejected element is held as above de- 
scribed, it is clamped to the tape 40 as by means 
of clamp members 49. This condition is shown 
in Figs. 9 and 10. After the clamping action 
has occurred the finger 47 and the clamping 
members 49 are moved from engaging relation 
with the clamped element so that the tape 48 
may be fed as hereinbefore indicated. After 
this movement of the tape the finger 41 is again 
moved to overstanding position with respect to 
the next ejected element and subsequently there- 
after the clamping members 49 are operated to 
clamp said next element to the tape. In this 
manner the elements moved through the guide 
track are successively clamped to the tape 40. 

The clamping members 49 may be operated in 
any suitable manner. For instance, they may 
be mounted upon slides 50 movable by cam 
means $1! through the medium of levers 52, the 
springs 53 serving to retract the clamping mem- 
bers, whereas the cam means 5! serve to control 
them during their clamping movement. 

It will be particularly noted that no moving 
parts have been employed to effect the transfer 
of the elements from the punch to the tape, the 
transfer being effected by successive and pro- 
gressive displacement of the elements as they 
are being formed. It is evident then that a 
particular characteristic of the machine is its 
simplicity and that its efficiency is high inas- 
much as there is little likelihood of disarrange- 
ment of the operating parts. 

While -the machine has been described in con- 
siderable detail and with respect to an embodl- 
ment thereof which is at present preferred, it 
should be understood that the principles dis- 
closed herein may as readily be practiced in 
embodiments thereof which may vary in detail 
from that disclosed. 

It is intended, therefore, that the spirit and 
scope of the invention as claimed be not unduly 
limited by the present disclosure. 

Having thus described the invention what is 
claimed as new and desired to be secured by 
Letters Patent, is: 

1, A machine of the character described com- 
prising means for forming fastener elements, 
said means including a punch for severing sald 
elements from a strip of metal fed to said ma- 
chine, means for stripping the elements from 
said punch comprising spring urged members 
arranged in spaced opposed relation and having 
frictional engagement with opposite lateral por- 
tions of said elements, track means for guiding 
said elements to a tape for mounting thereon, 
said elements contacting each other in said track 
means and being progressively displaced by at 
least one succeeding element severed by said 
punch to move another of said elements out of 
said track, and means for clamping each element 
to said tape as it leaves the track. 

2. In a machine of the character described 
guide means for fastener elements, means for 


oving said elements, sald guide means compris- 
@ curved channeled track, and means pro- 
lecting into said track for gradually spreading 
the elements into tape associating condition dur- 
ng movement thereof along said track. 

3. In a machine of the character described 
eans for receiving fastener elements and guid- 
the same to a tape, means for moving said 
tlements in said first mentioned means and 
Means provided with opposed cam surfaces 
edly disposed within the first mentioned means 
for gradually spreading the elements into tape 
associating condition curing movemert thereof 
n said first mentioned means. 

4. A machine of the character described com- 
rising means for feeding fastener elements, guide 
eans for receiving ard directing sald elements 
from said feeding means and provided with an 
Jet and an outlet, the respective contours of 
id inict and said outlet being disposed in 
pposed direction, and a tape adapted to be in- 
vrmittently moved and to which sald elements 
re to be attachec, said tape being positioned 
djacent said outlet, sald elements being fed 
through sald inlet into said guide means and 
peing movable therealong by succeeding elements 
ed by said feeding means whereby an element 
ischarged from said guide means at sald outlet 
S presented in proper associative relation with 
ald tape and moved in the directlon of the move- 
ent of the tape for engagement with said tape. 
5. In a machine of the character described 
raving means for feeding fastener elements and 
tape adapted to be intermittently moved for 
ounting thereon fed fastener elements in 
paced apart relation; sald feeding means com- 
prising guide means positioned adjacent said 
tape, said guide means being provided with an 
let and an outlet and being adapted to receive 
erein a column of fastener elements succes- 
vely arranged and extending in contact with 
ne another from said inlet to said outlet, and 
eans provided with opposed cam surfaces pro- 
Jecting in said guide means for gradually spread- 
said elements into tape associating conditlon, 
hereby upon feeding an element through said 
et to said columin sald column will be displaced 
n suc]: manner that an element thereof posi- 
joned adjacent sald outlet is moved in the direc- 
tion of said intermittently moved tape for engage- 
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having means for feeding fastener elements to 
& tape to be intermittently moved for mounting 
thereon said fastener elements in spaced apart 
relation; said means comprising curved guide 
means for sald fastener elements, sald guide 
means being provided with an Inlet and an out- 
let and being adapted to recelve a column of 
fastener elements therein extending successively 
and in contact with one another from said inlet 
to said outlet, the outlet of sald curved guide 
means being positioned in such manner with re- 
spect to said inlet as to present elements adjacent 
said inlet and adjacent said outlet in opposed 
positions, an element adjacent said outlet astrid- 
ing sald tape for engagement with the tape upon 
feeding an element to said column through said 
inlet whereby said column is displaced. 

7. The method of producing element bearing 
fastener tapes which consists in severing the ele- 
ments successively from a strip of metal, cach 
element having the shape and contour which it 
assumes when mounted on a tape, feeding said 
elements singly into a guide chute so that each 
element displaces the preceding element in con- 
tact therewith, whereby the elements are suc- 
cessively moved out of said guide chute, gradually 
spreading the elements into tape associating con- 
dition during their movement through said chute, 
and clamping each spread element to the fastener 
tape as said element comes out of sald chute. 

8. In the herein disclosed method, the step of 
displacing a stack of fastener elements trans- 
versely disposed in curved guide means as each 
element is formed and joins sald stack, and the 
further step of gradually spreading the elements 
of said stack during their displacement length- 
wise and out of said guide means from contracted 
to tape assoclating condtion. 

9. In a machine of the character described, 
stamping means for forming fastener elements, 
means for clamping the fastener elements on a 
tape, means for feeding the fastener elements 
from the forming means to the clamping means, 
sald feeding means comprising a tubular guide 
having a passage corresponding to the shape of 
the fastener elements and interconnecting the 
stamping means and clamping means, said guide 
being slitted at a location adjacent safd clamp- 
ing means to bring the tape into contact with 
fastener elements at said location. 
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This invention relates to the manufacture of 
slide fasteners, 

The primary object of my invention is to gen- 
erally improve the manufacture of slide fasten- 
ers, and more particularly, to simplify, cheapen. 
and speed up the manufacture of the same. 

Practical commercially-used methods of mak- 
ing slide fasteners may be generally sub-divided 
into methods using two machines, the elements 
being made in one machine and mounted on the 
tape by another; and methods using a single ma- 
chine in which the elements are both manufac- 
tured and attached to the tape. With two ma- 
chines it has heretofore been necessary to hop- 
per the loose elements in order to arrange the 
same in uniform position. This difficulty is avoid- 
ed when the elements are made and attached in 
a single machine, but then the apparatus is less 
flexible for meeting varied commercial require- 
ments. This is so because with two machines it 
is possible to manufacture and store up a sup- 
ply of elements and to later mount the same on 
tapes in accordance with orders received, thus 
accommodating requirements which vary from 
day to day as regards stringer length, tape color, 
tape quality, and so on. At the same time, the 
manufacture of the elements in the first machine 
is facilitated because the machine may be run 
at best speed for making the elements without 
regard to the speed at which the elements may 
be mounted on the tape, and the tools for mak- 
ing the elements may be replaced or sharpened 
or repaired whenever necessary, without inter- 
fering with the operation of the second machine. 
Moreover the first machine may operate continu- 
ously, without the erous interruptions which 
occur in the second machine, particularly for 
spacing between stringers. 

One object of my invention is to overcome the 
disadvantages of both the single and double ma- 
chine systems of the prior art, while retaining 
the advantages of each. For this purpose, I 
form a connected series of embryo elements from 
wire or like continuous stock. The embryo ele- 
ments themselves form a continuous wire, and 
this “element wire” is a true step product which 
is reeled and stored in Jengths of a mile or mare. 
The reel may be unreeled and fed to a separate 
machine for merely severing the elements and at- 
taching the same to the tape. In this way, the 
advantages of using two machines may be ob- 
tained without necessitating handling and hop- 
pering of loose elements. 

Still another object of my invention is to 
make possibile the use of simple round wire 
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stock, thus minimizing the cost of the raw ma- 
terial, and a further object is to reduce the 
amount of scrap or waste of stock. Both of these 
factors contribute to lower the cost of manufac- 
ture of the slide fastener. 

A further object of my invention is to obtain 
elements of uniform pitch, despite variations in 
the diameter, hardness, and “flowability’’ or or- 
dinary commerciai round wire stock. The round 
wire stock is not merely punched, but is pressed 
and deformed into a wholly new shape. If these 
elements are formed by successive reciproca- 
tions of a press, the speed of operation is slow, 
and an even more important difficulty arises be- 
cause of irregularity in the pitch of the elements. 
It is very difficult to obtain uniform feed of the 
wire, and changes in pitch occur even with a uni- 
form feed, because during its extensive deforma- 
tion the material undergoes a substantial stretch 
or elongation, but this elongation may vary due 
to changes in either the diameter or hardness of 
the original round wire. This results in changes 
in the pitch or/and length of the elements, and 
such changes produce irregularities in the slide 
fastener which spoil the desired smooth, silding 
action of the slider, and in extreme cases, may 
altogether prevent operation. : 

One primary object of my invention is to over- 
come this difficulty and to produce an element 
wire of uniform pitch. A further object of my 
invention is to greatly increase the speed of 
manufacture of the embryo fastener elements. 
These objects I fulfill by pressing and deform- 
ing the smooth round wire into the desired se- 
ries of embryo elements by running the wire 
between rapidly rotating pressure rolls which are 
shaped negatively to the desired configuration of 
the embryo fastener elements. The wire is rolled 
to desired shape in a singie passage through a 
special form of rolling mill. The rolling process 
insures uniform pitch, and any variations in 
hardness and diameter of the original wire mani- 
fest themselves as changes in the cross section 
rather than changes in the length of the elements 
in the rolled wire. 

The embryo elements are formed with spread 
or divergent jaws. In accordance with my inven- 
tion as applied to the specific form of fastener 
element disclosed herein, the Jaws are unconfined 
at the outside, thus accommodating the changes 
in wire section. Moreover, there is the advan- 
tage of leaving the outside of the Jaws in smooth, 
unmarred, and rounded shape. However, it is 
convenient to have the over-all or maximum 
breadth of the element wire constant, and to ac- 
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complish this is still another object of my inven- 
tion. This is done by leaving the jaws uncon- 
fined except at the side where they are furthest 
apart. Ample room is provided in the roil for 
flow of excess metal, and changes in cross sec- 
tion occur, but the maximum width, at the side 
of the jaws, is held within a desired tolerance. 

The shape of the element wire is complex, and 
the impressions to be formed therein are relative- 
ly deep. Moreover, the necessary mutilation of 
the wire is so great that the wire is greatly elon- 
gated as it is pressed to shape, this elongation 
being, say, one-third, for the specific form of 
element wire disclosed herein, that is, the length 
of a reel of this specific element wire is approx- 
mately one-third greater than the length of the 
reel of uniform wire from which it was made. It 
S therefore difficult to obtain clean accurate 
shaping of the wire when rolling the same. I 
1ave found thet the desired result may be at- 
ined by using pressure rolls of very small di- 
ameter. More specifically, the pressure rolls 
should be less than two inches in diameter, and 
[ prefer and recommend roiis which are only 
ubout one inch in diameter. 

While this may be considered an empirical dis- 
sovery without regard to theory, I believe that 
ne main advantage of the small diameter rolls is 
n order to avoid confinement of more than a 
rery few elements at one time, thereby avoiding 
lifficulty arising.from the elongation of the wire 
eing rolled, which otherwise puts such a strain 
yn the impressions in the rolls that they tend to 
‘rack and break. Furthermore, the small roll 
nay be operated with less force because it con- 
acts with only a small length of wire at one time, 
ind this is important when seeking a high unit 
ressure for the substantial deformation needed 
o produce the embryo slide fastener elements. 

The operation requires the use of exceedingly 
ligh pressure on the rolls, and further requires 
he application of a powerful torque for rotating 
he rolls. It is therefore important to employ 
hafts, bearings, and gears which are all massive 
n size, and sturdy in construction, these parts 
veing very much larger than the relatively tiny 
lardened pressure rolls which, as previousiy ex- 
ained, are preferably oniy about one inch in 
liameter. It is acordingly a further object of 
ny invention to reconcile these conflicting re- 
juirements and to provide a suitable machine 
articulariy adapted for the rolling of the ele- 
nent wire. 

I have already mentioned speed of manufac- 
ure as a general object. It will be understood 
hat by this rolling process, the embryo elements 
nay be made at very high speed despite the fact 
hat the rolling mill is the heavy duty part of the 
pparatus. The attaching machine is a light 
luty machine, for it need merely sever and at- 
ach the elements to the tape and may therefore 
e run at high speed. I have developed a com- 
aratively small and inexpensive machine for 
his purpose which may be run at a speed more 
han double the speed heretofore posibie in slide 
astener manufacture. Even greater improve- 
nent in speed is obtained in the rolling mil, 
nd in actual plant operation the element wire 
or four or five attaching machines is readily 
upplied from a single rolling mill. 

In the specific form of element wire here dis- 
losed the space between the spread jaws and 
xtending to the head of the next embryo ele- 
1ent is filled with metal which is subsequently 
unched out in the attaching machine. In ac- 
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cordance with a feature and object of my inven- 
tion, much of this metal is made comparatively 
thin to reduce waste. Moreover, a thin web 
makes possible a desired slope at the end of the 
head, so as to produce a triangular rather than 
rectangular profile. 

Further objects of my invention center about 
the rolling machine, and are to provide axial and 
rotational adjustment of one of the pressure rolls 
relative to the other in order to obtain registra- 
tion of the roils, and to obtain a micrometric pre- 
cision adjustment of the spacing between the 
rolls so that this spacing may be varied slightly 
when necessary or desirable because of substan- 
tial change in the dimension or character of the 
round wire stock. Another object is to provide 
means facilitating movement of one of the main 
bearing housings out of the way of the other, 
thereby clearing each of the roils from the oppo- 
site bearing in order to make it possible to remove 
the rolls. 

Still further objects of my invention center 
about the attaching machine, and one such ob- 
ject is to provide a loop of slack wire between the 
heavy reel of wire and the feed means of the at- 
taching machine, said slack being maintained be- 
tween desired limits by a suitable intermittently 
operated motor for unwinding the reel. Other 
objects are simplicity and high speed, for which 
purposes I operate a severing punch, clamping 
jaws, wire feed means and tape feed means all 
from a single main cam shaft, while keeping said 
reciprocating parts small and light and short in 
stroke. Another object is to provide a feed dog 
which engages the wire at a point just ahead 
of and very ciose to the severing punch. An- 
other object is to interrupt the feed of the ele- 
ment wire to the tape when providing a blank 
space of tape between stringers, and this is done 
by means of a counter controlling a solenoid, 
in the specific case here illustrated, which ele- 
vates a check dog associated with the feed dog 
for the element wire. Still another object is to 
bring the inside of the spread Jaws of the ele- 
ments to desired shape after they have been only 
roughly shaped by the rolling mill, and this is 
done by means of the severing punch. This, in 
the specific case here illustrated cuts away the 
web of waste metal between elements, said punch 
being so shaped as to also cut away some of the 
metal inside of the jaws, in addition to the web, 
and thereby bring the jaws to the desired shape. 

To the accomplishment of the foregoing and 
other objects which will hereinafter appear, my 
invention consists in the method steps and appa- 
ratus elements and their relation one to the 

-other, as hereinafter are more particularly de- 
scribed in the specification and sought to be de- 
fined in the ciaims. The specification is accom- 
panied by drawings in which: 

Fig. 1 illustrates the rolling mill and associated 
apparatus for deforming wire stock into the de- 
sired series of elements; 

Fig. 2 is an elevation of the same; 

Fig. 3 is a section through the pressure rolls 
and is explanatory of the operation of the same; 

Fig. 4 is a plan view of a piece of round wire 
stock showing the manner in which it is de- 
formed to produce the embryo elements; 

Fig. 5 is a side elevation of the same; 

Fig. 6 schematically illustrates a preliminary 
step in the finishing and attaching of an element; 

Fig. 7 illustrates the final steps in the finishing 
and attaching of an element; 
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Fig. 8 is a plan view of the attaching machine; 
Fig. 9 is an elevation of the same; 
Fig. 10 is a partially seetioned elevation of the 


rolling mill; 
Fig. 11 is a horizontal seetion taken in the 
plane of the line 1i—I1 of Fig. 10; , 


Fig. 12 illustrates the lower pressure roli and 
bearing as seen when the upper bearing is tilled 
out of the way: 

Fig. 13 is a partially seetioned side elevation 
of the rolling mill; 

Fig. 14 is explanatory of the rotative adjust- 
ment of the rolls; 

Fig. 15 is explanatory of the axial adjustment 
of the rolls; 

Fig. 16 is an end elevation of the roliing mill; 

Fie. 17 is a partially sectioned elevation of the 
upposite end of the rolling mill; 

Fig. 18 is a plan view of the attaching machine; 

Fig. 19 is a side elevation of the same; 

Fig. 20 shows a part of the attaching machine 
in plan to enlarged seale; 

Fig. 21 is a section taken in elevation through 
4a part of the attaching machine crawn to en- 
larged seale; 

Fig. 22 is a detail of the feed cheek dog; 

Fig. 23 illustrates the serap or waste which is 
punched away during finishing and attaehing of 
the elements to the tape; 

Fig. 24 is explanatory of the design of the fe- 
inale roll, and 

Fig. 25 is a section on the line 25—25 of Fig. 24. 

Referring to the drawings, and more particular- 
ly to Figs. 1 through 9, a reel A of uniform wire 
is fed through a special form of rolling mill B 
whieh deforms the wire into a conneeted series 
of embryo elements, whieh may for brevity be 
referred to as “element wire.” Thiselement wire 
is wound up on a take-up reel C. The pressing 
of the wire in the rolling mill is schematically 
shown in Fig. 3. The nature of the change pro- 
duced in the wire, that is, its conversion from a 
simple round wire |2 into the element wire 14, is 
illustrated in Figs. 4 and 5. The reel C of ele- 
ment wire may be stored away until needed, and 
when needed, is mounted in front of an attach- 
ing machine D, as is clearly shown in Figs. 8 and 
9. This machine completes the eiements and at- 
taches the same in properly spaced reiation along 
the edge of a tape. 

Considering the method of the invention in 
somewhat greater detail, and referring first to 
Figs. 1 and 2, a reel of ordinary commercial wire 
stock is placed on a rotatable table 16 carried on 
a stand i8. The wire is preferably ordinary 
round wire and is therefore inexpensive coim- 
pared to stock of special cross-section. The reel 
is centered on the table by guides 20, and is held 
in original eompact condition by spokes 22 ad- 
justably mounted on guides 20. The radial posi- 
tion of the guides is adjustable in slots 24 and is 
maintained by clamps 26. It may be mentioned 
that when the reels of wire are purchased on 
wooden reels, the wire may be unwound direetly 
from the wooden reeis, and in such case it is not 
necessary to mount the reel on a vertical axis, it 
being more simply mounted on a horizontal axis. 

The wire next passes through a lubricating 
station 28 and then through horizontal and ver- 
tieal sets of straightening rolis 30 and 32. The 
wire then passes between the pressure or forming 
rolls. For reasons explained in greater detail 
hereinafter, these rolis are relatively tiny, having 
a diameter of, say, one inch, but they are pressed 
against the wire with sueh a high pressure that 
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they are mounted {n massive shafts having a 
diameter far greater than that of the rolls them- 
selves. These shafts are carried in massive bear- 
ings 34 and 36 which extend in opposite direetions 
away from the rolis. The shafts are geared to- 
gether through an appropriate countershaft and 
heavy gearing, the gearing being concealed in 
Figs. |] and 2, by guards 35 and 31, but exposed in 
Figs. 10 through 17 of the drawings. The rolling 
milf is driven by a motor 38. The formed wire 
leaving the mil] is wound up on reel C, this belng 
rotated by a pulley 40 driven through belt 42 by 
a motor 44. The element wire is moved slowly 
back and forth over the surface of the reel C in 
order to wind the wire up in smooth successive 
layers. This is done by means of a two-way 
serew 46 which reeiproeates a nut 48 baek and 
forth, said nut earrying a guide for the element 
wire. Screw 46 is driven by a pulley 50 which 
in turn is operated through belt 62 by means of a 
pulley 54 mounted on the shaft 56 carrying the 
ree] C and puliey 40 previously referred to. Shaft 
56 and feed serew 46 are both carried on a suit- 
able stand 58. 

Referring to Fig. 3, the upper pressure roll 60 
is formed negatively to one side of the element 
wire 14, while the lower pressure roli 62 is formed 
negatively to the other side. The piteh diameters 
of both rolls are equal, but in the specific case 
here iilustrated the apparent diameters differ, 
this being so beeause I treat the upper roli 60 
as a female rol] having depressions formed there- 
in, and I treat the lower roll 62 as a male roll 
having protuberanees projecting therefrom. In 
respect to the operation upon the wire, however, 
the roils may be eonsidered to be and are equal 
in Giameter and are therefore rotated at equal 
rotative speeds to produce equal finear speeds. 
It will be understood that when there are ap- 
parently unequal diameters, as here shown, there 
is preferably a little clearance between the pe- 
ripheries 64 and 66 of the rolls, so that they do nol 
aetually engage one another in rolling eontaet. 

Referring now to Figs. 4 and 5, the embryo 
elements comprise an embryo head portion 10 
and spread or divergent embryo jaws 12. The 
head portion 70 is conventional in comprising a 
projection 74 and a recess 16. The embryo ele- 
ments all point in one direction and this dires- 
tion is head first when leaving the rolling mill, so 
that the embryo elements are wound up on the 
ree] pointing head first. The main reason for 
this is so that they will be unwound pointing 
jaws first, this being of particular eonvenience in 
connection with the operation of the attaching 
machine, as will be subsequently deseribed. The 
embryo Jaws of one embryo element are con- 
neeted to the embryo head of the next embryo 
element, and in the speecifie case here illustrated 
the connection is by means of a web of metal 18. 
The web is made relatively thin in order to 
minimize the amount of waste stoek produced 
when finishing and serving the elements. 

The meta! is not truly confined at the outsides 
of the embryo jaws, and no fin is produced at this 
point. Referring to Fig. 24. I show a deveiop- 
ment of the female rol, and may emphasize the 
existence of spaces 80 and 82 outside the element 
strip 84 (only the outline of which is shown). 
I have made and suecessfuily used many rolis 
in whieh the outside of the cavity is intention- 
ally disposed at great width, as is indicated by 
the broken line outline 86. In sueh ease, there 
is obviously no confinement whatsoever at the 
outside of the jaws of the elements as they pass 
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through the rolling mill, and any variation in 
diameter or hardness or fiowabiiity of the wire 
(for the wire may vary in fiowabiilty even while 
showing the same apparent hardness by Rock- 
well test, due to differences In the annealing 
treatments when drawing the wire) is taken up 
by a change in breadth of the element wire, 
there being no substantiai change in pitch or 
element length. With the side wall of the cavity 
defined by line 88 instead of line 86, substantially 
the same result is obtained, for there is ample 
space in which excess metai may flow, as is shown 
in plan at 80 and 82 in Fig. 24, and as shown in 
section at 81 and 83 in Fig. 25. Fig. 25 also 
shows how the outside wails of the jaws are left 
with a rounded surface, resulting in a smoot- 
feeling and easy sliding fastener. 

The advantage of producing a slight confining 
effect at the outside of the jaws, as by means of 
the wail 88, is that the outside or maximum 
width of the element wire is maintained con- 
stant, and this is of convenience when subse- 
quently handling the wire in the attaching ma- 
chine, in order that the wire may be fed betwcen 
and accurately guided by suitable guides engag- 
ing the side edges of the element wire. The 
slight confinement produced by the straight walls 
88 is not sufficient to materially moid or change 
the configuration at the outside of the jaws, and 
is not such as wiil produce a fin, the jaws being 
left as smooth and unmarred by fin as when using 
rolls having the widely spaced walis 86. 

The metal is confined, however, at the heads 
10, and this produces a slight fin indicated by 
the broken line at 90 in Fig. 24. The fin is alsy 
indicated at 90 in Fig. 4. The presence of this 
fin depends upon the diameter, etc. of the wire, 
and is of no great consequence because it is 
thin, and readily bent over when the completed 
slide fastener is run through calibrating roils 
which are customarily used in this art somewhere 
near the end of the manufacturing process. 

Referring now to Figs. 6 and 7, the element 
wire #4 is unwound from the reel with the em- 
bryo elements pointing jaws first. A tape 92 
of conventional character is supported -and ar- 
ranged for intermittent feed movement in a 
direction transverse to the direction of move- 
ment of the element wire 14. The edge of tape 
$2 is provided with the conventional bead or 
cord, this being formed In the present case by 
stitching two cords 94 on opposite sides of the 
edge of the tape. The element wire is fed for- 
wardly until the spread jaws 12 of the leading 
element are placed astride the edge of the tape. 
The apparatus is provided with clamping piates 
96 for. closing the jaws 12 on the tape, this step 
being indicated In Fig. 7. The attaching ma- 
chine is also provided with a punch 98 so shaped 
as to cut away the waste metal between the 
elements and thus sever the endmost element 
frorn the remainder of the element wire, as is 
shown in Fig. 7. After the element has been 
attached to the tape, the tape is moved longi- 
tudinaliy an amount equal to the spacing be- 
tween elements. The element wire {4 is then 
advanced longitudinally until the next element 
is placed with Its jaws astride the tape, as shown 
in Fig. 6. The element, is then severed and at- 
tached, and this operation is repeated until the 
desired length of stringer is obtained. It will 
be observed that the shape of punch 98 is such 
as to finish shaping the jaws, including the smal! 
projections or hooks 100 at the ends of the jaws. 

The embryo elements in the element wire have 
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only embryo jaws, which are not really in fin- 
ished shape. The desired configuration is too 
complex to be produced in a simple roiling opera- 
tion. However, by causlng the punch 98 to cut 
away not only the thin web 78, but also some 
of the thicker sioping wail therearound, the jaws 
may be brought to desired final shape. This is 
liiustrated in Fig. 23 in which the number 102 
deslgnates a piece of waste metal or scrap 
struck from the element wire to form the finished 
element 104. It will be noted that the piece 162 
has a flange of metal 106 surrounding the web 
18. This results from trimrning the jaws to the 
final configuration shown at 108 and inciuding 
the hooks 100. The severing operation shapes 
the head end of one element and the jaws of the 
next succeeding element. 

The severing operation and jaw closing op- 
erations are performed aimost simultaneously, 
for the attaching machine works at very high 
speed. The element may be severed from the 
element wire before or after attaching the same 
to the tape. I have practiced the invention both 
ways and there are certain advantages atten- 
dant upon either. When the element is at- 
tached first, it may be tilted at an angle, when 
the punch is dull, or due to a bend in the eie- 
ment wire. When the element is severed first, 
it may be swung laterally to an improper angie 
due to greater strength in one of the two jaws, 
as when the jaws have not been cut perfectly 
symmetrically. This is avoided when the ele- 
ment is severed last, for the element is supported 
during the jaw closing operation by its attach- 
ment to the element wire. The timing of the 
punch, and the punch location in the particular 
apparatus here disclosed is such that the jaws 
are closed slightly ahead of the severing opera- 
tion. 

Referring now to Figs. 8 and 9, the reel C is 
mounted on a shaft 110 carried on a stand 1(i2. 
Shaft 110 is provided with a pulley {14 and this 
is connected through a belt (16 to a puiley (18 
driven through worm reduction gearing 120 by 
# small motor 122. Motor 122 functions to wind 
element wire 14 off reel C, thus providing a freely 
hanging loop of wire between the reel and the 
attaching machine D in order that the ijatter 
may function without any strain or resistance 
such as would be caused if the feed mechanism 
of the attaching machine had to physically turn 
the comparatively large, heavy reel C. No at- 
tempt is made to run the motor 122 at exactly 
the right speed, and this would in any event be 
a difficult task because the diameter of the reel 
changes as the wire is unwound, and the require- 
ments of the attaching machine vary as the 
space between successive stringers is reached. 
As will be understood by those skilled in the art, 
the stringers are ordered in lengths specified 
by the user of the same, and these lengths may 
vary anywhere from a few inches to several feet 
or even yards. A waste piece of tape is desired 
at each end of the stringer in order to facilitate 
attachment of the slide fastener to the purse, lug- 
gage, clothing, or other article on which it is 
being used. It is customary to make the string- 
ers on a continuous tape with spaces or inter- 
ruptions between successive stringers. Ordl- 
narily a space of two or three inches is left with- 
out fastener elements, between successive string- 
ers, and these spaces are produced by interrupt- 
Ing the feed of element wire to the attaching 
machine. | 

Because of these difficulties, I maintain the 
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desired slack or loop of element wire between the 
ee] C and the attaching machine D by means 
of a feeler arm 124 which rests Ilghtly on the 
lement wire and the end of which jis pivoted on 
the attaching machine at (26. It is there con- 
pected to a mercury or other suitable switch 
carried in housing 128, and this switch controls 
the operation of wind-off motor 122. The motor 
ls set Into operation whenever arm 124 rises to 
desired point, and Is stopped when arm 124 
sinks to a desired lower limit. In this way a loop 
of slack wire is maintained between the upper 
and lower limits defined by arm 124 and its asso- 
clated switch. 

The attaching machine will be described in 
greater deta!l hereinafter, but at this point it 
may be briefiy pointed out that the tape rises 
vertically past the attaching station and is 
turned about a feed drum 1/30 from which the 
finished stringer is led downwardly through tube 
{32 into a basket 134. The drum (30 acts as a 
feed means for the tape and (s itself intermlt- 
tently turned by a ratchet wheel 136 operated on 
by a suitable feed dog. The stringer \ength is 
determined by a suitable counter (38, and at ap- 
propriate intervals determined by the counter 
138, the feed of the element wire ts interrupted, 
while the feed of the tape proceeds as before, 
thus producing the desired spaces between 
stringers. The counter 138 may be of the type 
discussed in a co-pending application Serial No. 
214,254 filed June 17, 1938, now Patent No. 
2,167,259, issued July 25, 1939. 

The preferred forms of apparatus used in the 
practice of my invention are more fully described 
hereinafter. 

The rolling mill 


The general arrangement and operation of the 
rolling mill has already been described with ref- 
erence to Figs. 1, 2, 3 and 24. The details of the 
rolling mill Itself are now described with more 
particular reference to Figs. 10 through 17 of the 
drawings. Referring to those figures, the upper 
roll 60 is formed with a conical] shank 140 (Fig. 
13) received in a matingly tapered member (42 
| which is itself received with a tapered fit in a 
main shaft of masslve dimension 144. Shaft (44 
'1s carried in a tapered roller bearing !48, this 
bearing functioning to prevent axial movement 
as well as to take the direct radial thrust of the 
‘roller. The outer end of shaft (44 is carried in 
a ball bearing !48, this bearing being subjected 
primarily to radial thrust. The bearings are car- 
rled in a massive bearing housing 150 the ends 
of which are closed by bearing caps 152 and 154. 
These are provided with leather oil seals (656. 
The outer race of bearing 146 is held !n place by 
bearing cap 152. The inner races are held In 
place by nuts 158 and (60 threadedly recelved on 

the main shaft and held against relative rotation 

by the oppositely bent tabs of a suitable lock 
washer 162. Bearing [48 is held tn place by col- 
lar 164. The roll 60 is internally threaded and 

{s drawn into the main shaft carrying the same, 

by means of a suitable draw bolt 166 the head 

168 of which is exposed at the end of the ma- 

chine. 

The lower roll 62 is carried in the same way 

in a similar main shaft which tn turn is carried 
‘in the same way in similar tapered bearings and 
ball bearings. These bearings are carried within 
a massive bearing housing 110 the ends of which 
are closed by bearing caps 172 and i174. Insofar 
as the bearing housings differ from one another 
in order to make possible certain desirable ad- 
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justments, these differences and the reasons 
therefor will be pointed out hereinafter. At this 
time I shall proceed with a description of the 
main driving elements of the rolling mill. Re- 
ferring to Fig. 10, the shaft of lower roll 62 has 
a gear {76 secured to its outer end. This gear 
meshes with a pinion 178 carried on a counter- 
shaft 180. Countershaft 180 extends through the 
elevated base 182 of the machine and carries 
pulleys 184 which are belted to the driving motor 
of the rolling mill. Hand wheel (86 is provided 
for use during adjustment of the machine. 

The opposite end of countershaft 180 carries 
a pinion {88 meshing with an idler pinion (90 
which in turn meshes with a gear 192 carried at 
the outer end of the main shaft of upper roll 60. 
The relation of pinion (88, idler 190 and gear 
{92 will be clear from Inspection of Fig. 16. This 
may be compared with Fig. 17, showing a direct 
engagement between pinion !78 and gear {76 at 
the opposite end of the machine. Pinions [178 
and {88 are preferably !dentical in pitch, dlam- 
eter and number of teeth, and the same applies 
to the gears 116 and 192. The rolls are therefore 
driven at equal] rotative speeds but in opposite 
directions, due to the effect of the directlon-re- 
versing Idler 180. The desired clearance between 
the teeth of pinion (88 and gear 192 Ss obtalned 
because of the difference in elevation of the rolls 
60 and 82, the idler 190 being associated, of 
course, with the upper rol]. 

It will be seen that with the arrangement here 
disclosed, the rolls may be small in diameter, yet 
may operate on the wire with a tremendous pres; 
sure and torque obtalned by mounting the rolls 
in massive shafts and bearings having a dlam- 
eter many times that of the rolls and driving the 
same through massive gearing made possible 
through the Indirect countershaft drive. 

For most efficlent operation, it 1s desirable to 
provide for relative adjustment of the rolls in 
order to bring the !mpressions therein into per- 
fect registratlon. I provide for rotative adjust- 
ment, axial adjustment, and for radial adjust- 
ment of the spacing between the rolls. 

The rotative adjustment may be explained with 
reference to Figs. 13 and 14 of the drawings. 
Gear 192 is not secured directly to the main 
shaft 144. Instead, it is carrled on a sleeve 194 
keyed to main shaft 144 by means of key (96. 
Sleeve 194 is flanged at 198, and this flange Js 
provided with a serles of slots 200 best shown in 
Fig. 14. A ring 202 Is placed over flange (98 and 
the flange is locked between ring 202 and the 
hub of gear 192 by means of bolts 204. It will be 
understood that by loosening the bolts 204, it Is 
possible to oscillate gear 192 relative to roll 60, 
and when the rolls 80 and 62 have been brought 
in proper rotative registration, the bolts 204 are 
tightened to lock the parts together. The final 
test of proper registration, is, of course, obtained 
by examination of the wire emerging from the 
pressure rolls. 

Axial adjustment of the rolls is obtained by af- 
fording axial movement of the entire bearing 
housing (50. Referring to Figs. 13 and 15, the 
bearing housing Is guided during its axial move- 
ment by a special key or guideway 206 secured 
by bolts 208 onto the top of base 182 of the ma- 
chine. Precislon and controlled movement of the 
bearing is obtained by means of a micrometer 
screw 2(0 turned by a head 212 carrying a scale 
214. The head is formed integrally with the 
scale and js much like a contro) knob, but js flat- 
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thus adapting the same for use with a wrench. 
Micrometer screw 2¢0 turns in a matingly thread- 
ed block 216 (Fig. 15) which 1s secured in place 
on the end of base (62 by means of mounting 
screws 218. The location of block 216 on the ma- 
chine will be clear from inspection of Fig. 16, and 
in that figure it will be observed that this block 
is made small enough in dimension to fit between 
the teeth of gear 192 and pinion (68. The dial 
214 js located outside the teeth of the gear, as 
will also be clear from Fig. 13. 

The micrometer screw 210 is secured to bear- 
ing 169 by means of a connecting bolt 220 
screwed into a block 222 depending from one end 
of the bearing where it is mounted in place by 
screws 224. The head 226 of bolt 220 Is received 
within the head or knob 2{2, and when the bolt 
220 is screwed tightly into block 22, the microm- 
eter screw 2/0 is locked against rotation. When 
the axial adjustment is to be changed, the lock- 
ing screw 220 is first loosened and the microm- 
eter screw is then turned inwardly or outwardly 
a slight amount, depending upon the desired ad- 
justment. The locking bolt 220 is then again 
tightened, thus bringing the bearing to proper 
position and at the same time locking the ad- 
justment of the micrometer screw. It will be 
understood, of course, that at this time the main 
bolts mounting the bearing on the base are slack, 
and afterthe desired adjustment is obtained, these 
bolts are tightened. The mounting bolts in ques- 
tion are best shown at 226 in Fig. 11. 

The third adjustment is an adjustment of the 
spacing between the rolls. This determines the 
degree of deformation of the wire and is a very 
important adjustment. The two adjustments al- 
ready described are made only when fitting new 
rolls into the machine. The present adjustment, 
however, must often be made when changing 
from one ree] of wire to another, and even in 
the course of rolling a single reel of wire, due 
to changes in diameter, hardness and flowabllity 
of the wire, and even changes in temperature, 
because when first starting up the machine the 
rolls are cold, whereas after a period of oper- 
ation the rolls are hot. The adjustment is also 
of value in compensating for the wear of the rolls 
as they become old. 

In the present machine, this adjustment is 
made possible by pivotally mounting the bearing 
housing (10 for movement about an axis 230 
extending transversely of the axis of roll 62. 
Axis 230 is located as near as possible to gear 116 
and remote from rol] 62. It intersects the axis 
of roll 62. With this location, vertical adjust- 
ment of the roll does not change the axial adjust- 
ment of the rolls, nor is there any appreciable 
change in angularity. At the same time, ver- 
tical movement of gear 116 is minimized so that 
there is no appreciabie change in the meshing of 
the vearing. It may be kept in mind that the 
movenoant sought by this adjustment is a matter 
of only Ose or a few thousandths of an inch. 

The adjustment is obtained by means of a 
Pressure screw 232 best shown in Fig. 13, this 
Pressure screw being carried by an extension 234 
of the base of bearing housing 170. It will be 
noted that the screw is located not merely be- 
neath but beyond the rails, thus -ausing the re- 
active force at the axis 230 to be « 7ownward 
force which in turn is taken up on pedestals ex- 
tending upwardly fro:m the base of the machine. 
The lower end of the screw 232 bears against a 
hardened block 286 ycesting on the base (82 of 
the machine. 
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Referring to Figs. 11, 12 and 13, the pressure 
screw 232 carries an arm 238 at its‘ upper end, 
and this arm is in turn connected to an adjusting 
screw 240 the inner end of which is connected 
to arm 238 by means of a self-aligning bearing 
242. The outer end of screw 240 ts provided 
with a scale 244. Adjusting screw 240 ts recipro- 
cated by means of a matingly threaded nut 246 
(Fig. 11) formed integrally with a sleeve 248 
surrounding scale 244. A conveniently manip- 
ulatable knurled adjusting handle 250 (Figs. 16 
and 17) is secured to sleeve 248. The sleeve and 
uut are carried in a self-aligning ball bearing 
252. It will be understood that on rotating han- 
dle 250, the adjusting screw 240 is moved axially 
and functions to slightly oscillate arm 238, which 
in turn slightly rotates the pressure screw 232, 
thereby changing the spacing between the rolls. 
A very fine adjustment is obtainable because 
several revolutions of the adjusting handle may 
be used to move a single division on the scale 
244, and a single division on scale 244 results 
in a change of center to center distance between 
rolls of only one-thousandth of an inch. This 
mechanism affords a convenient precision ad- 
justment which ts self-locking because of the use 
of screws. 

Bearing housing {70 is pivoted in the follow- 
ing manner. The housing has blocks 264 secured 
thereto, as by means of bolts 255, these blocks be- 
ing turned to semi-cylindrical configuration on 
the lower side to act as the upper half of trun- 
nion bearings (see Figs. 13 and 17). The base 
(82 of the machine has a pair of bearing pedestals 
256 most clearly shown in Figs. 10, 11 and 17, 
though the upper end of one of the pedestals is 
visible in Fig. 13. Trunnion bearing blocks 257 
are bolted to the upper ends of pedestals 256, as is 
best shown in Fig. 13. Blocks 257 are turned on 
their upper side to approximately semi-cylindri- 
cal configuration. Cylindrica] pins or loose trun- 
nions 230 are disposed between the trunnion 
bearing blocks 254 and 257. There is a small 
space between the blocks, they being held apart 
by the pins 230, as is clearly shown In Fig. 13, 
and this affords the desired oscillatabie mount- 
ing of bearing housing {70 about the pins 230. 

Pins 230 are held within the bearing blocks 
254 and 257 because these blocks are closed at 
their outer ends, as is best shown at 258 In Figs. 
10 and 17. The bearings are held together by a 
split collar 250, and this is received in a mating 
groove, as is best shown in Fig. 17. These collars 
are not refed upon to prevent sideward move- 
ment of the main bearing, for that is fixed in 
location with the aid of a large key or guide 262 
best shown in Fig. 13. 

The arrangement of the parts is such that the 
forces developed at adjusting screw 232 and at 
the pressure rolls, tend to force the outer end of 
bearing housing {10 downwardly against trun- 
nion pins 230 and pedestals 286. It is for this 
reason that the bearing housing has its trun- 
nion block 284 acting as the upper half of the 
bearing, and it fs also for this reason that the 
top of bearing housing {70 is reinforced by a web 
264 extending transversely over the bearing 
housing between the supports for the trunnion 
bearing blocks 264. 

As so far described, it would be impossible to 
remove the rolls from the machine, because the 
large massive bearings are in the way of any 
attempted outward axial movement of the rolls. 
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therefore arrange the machine so that one of 
the bearings, specifically the upper bearing hous- 
ing 180, may be tilted or swung bodily out of the 
way of the lower bearing housing 110. For this 
purpose, the base of bearing housing (50 is 
formed with a projection 266 carrying a handle 
268. Projcction 266 acts as a bearing received 
between bearing ears 210 formed integrally with 
base 182. A pin 212 extends through bearings 
266 and 270. After preliminarily removing the 
main attaching bolts 226 and the bolt 220 passing 
through the axial adjustment screw, handle 268 
may be swung downwardly about pin 272, thus 
swinging the entire bearing housing (50 bodily 
out of Hine with bearing housing [10. It will be 
evident from Fig. 16 that the gearing does not 
interfere with this movement of bearing hous- 
Ing 150. Fig. 16 also clearly shows a stop pro- 
jection 214 which is formed integrally with basc 
{82 and which limits the tiiting movement of 
the main bearing. The bearing housing fit at pin 
212 is made very loose in order not to interfere 
with proper seating of the bearing housing on 
the base when the bearing housing is secured by 
the bolts 226, and referring to Fig. 11, it will be 
seen that the holes in bearings 210 are enlarged 
as indicated at 213, thus providing adequate 
clearance for this purpose. 

Fig. 12 is a view looking toward the lower main 
bearing housing 170 when the upper main bear- 
ing housing has been swung out of the way. The 
pressure roll 62 may be removed after first pre- 
liminarily unscrewing the draw bolt holding the 
same in place, the head of this draw bolt being 
indicated at 276 in Figs. 10 and 17. Fig. 12 is 
also interesting in showing the comparatively 
tiny nature of the pressure roll 62 contrasted 
with the end of main shaft {44 This figure 
also shows a wire guide finger 278 which follows 
the last of the straightening rolls 32, and which 
leads the wire up to a point directly between the 
pressure rolls. Guide finger 278 is made of a 
lower channel portion and a cover plate 280 
screwed thereon. The entire guide finger is car- 
ried in a suitable bracket 282 projecting upward- 
ly from the base of the machine. The use of 
this guide finger {s particularly important be- 
cause it makes it unnecessary to provide the pres- 
sure rolls with a special channel for receiving 
the wire. It may be mentioned that the wire 
guide 278 shouid be removed before attempting 
to remove the pressure roll 62. Fig. 12 also shows 
a pair of guide wheels 284 which receive the 
element wire 14 as it leaves the pressure rolls. 

I have found, after long experimentation and 
study of this problem, that best results may be 
attained by using pressure rolls of very small di- 
ameter (but, it goes without saying, not so slender 
as to break or shear off under the rolling load). 
More specifically, the pressure rolls should be less 
than two inches in diameter, and I prefer and 
recommend rolls which are only one inch in di- 
ameter. The permissible rojl diameter theo- 
reticaliy varies somewhat with the size (really 
the impression depths) of the fastener elements 
being made, and the above specification Is applic- 
able to the manufacture of the most common size 
of slide fastener, that used on brief-cases, wind- 
breakers, or the like. The permissible roll di- 
ameter also varies with the ductility or deforma- 
bility of the metal. A larger roll than above 
specified might be used with a metal such as 
aluminum or white metal alloys, which do not 
harden quickly when deformed. 

But the metals actually used for slide fasteners, 
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such as zinc copper or nickel zinc copper alloys, 
harden quickly as they are deformed. There is 
benefit in quicker clearance of the parts of the 
roll from the part of the wire already rolled or 
formed. 

Any discussion of the theory underlying the 
{invention is offered by way of probable explana- 
tion and is not {ntended as a Hmitation of the 
invention which, if desired, may be considered 
to be an empirical discovery independent of 
underlying theory. 


The attaching machine 


The attaching machine is shown in a general 
way in Figs. 8 and 9, but is described In greater 
detalii with reference to Figs. 18 through 22. Re- 
ferring first to Fig. 21, the punch 98 referred to in 
connection with Fig. 7 is mounted on a vertically 
reciprocabie ram 290 held normally in elevated 
position by a compression spring 292. The ram 
is carried and guided by adjustable ways 294 
(Fig. 18) mounted in an upstanding block 296. 
The return spring 292 is housed within block 
296, the upper end of the spring bearing against 
a stop pin 298, the shank 300 of which js secured 
in ram 280. The lower end of the spring bears 
against a part of block 296, as {is clearly shown 
in Fig. 21. 

The ram is forced downwardly by oscillation 
of a ram lever 302 pivotaily mounted at 304. 
The driving force of the lever is applied to the 
ram through an adjustable stud 306 the lower 
end of which is preferably provided with the 
hardened insert 308, (Fig. 21) said insert bear- 


{ng on the hardened block 31/0 mounted at the : 


top of the ram. Referring to Figs. 18 and 19, it 
may be explained that lever 302 is bifurcated to 
clear the, tape 92 and tape drum 130. The spaced 
depending arms 3/4 each carry a cam follower 
roller 316 riding on cams 3/8 which in turn are 
mounted on the main drive shaft 320 of the ma- 
chine. It may be mentioned that the fulcrum pin 
304 of ram lever 302 is made readily removable, 
and when the fulcrum pin {s drawn out of the 
stationary bearings 322 of brackets 324, the ram 
lever 302 is removabie from the apparatus, there- 
by making the ram and associated parts of the 
machine accessible. The block 296 is bodily ele- 
vatable after removing the screws 326 (Fig. 18), 
thus affording full access to the punch and feed 
dogs. 

Punch 98 works in a die 328 (Fig. 21), and the 
punch Is provided with generous guides or heels 
330 (Fig. 20) which remain In engagement with 
the die even when the punch is elevated. The 
punchings or waste metal like the piece 102 shown 
in Fig. 23, fall through die 328 into a tube or chute 
332, and thence into a suitable box beneath the 
machine. ; 

In describing the process of the invention in 
connection with Figs. 6 and 7, it was explained 
that one main operation was the finishing and 
severing operation performed by the punch 98. 
The other main operation was the closing of the 
jaws of the element to clamp the element tightly 
on the beaded edge of the tape 92. This clamp- 
ing operation is performed by clamping plates 
$6, best shown in Fig. 20 of the drawings. It 
wili be seen that these plates are mounted on 
clamping ievers 334 pivoted at 336 and provided 
at their opposite ends with cam follower rollers 
338. These cam follower roliers cooperate with 
a symmetricaliy arranged cylindrical cam 340 
which is mounted directly on the main drive 
shaft 320 of the machine. The cam is prefer- 
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ably arranged for positive movement of the 
clamping levers in both directions. The plates 
96 are made separately because they are thin, 
hardened plates, their vertical dimension being 
limited by the necessity of operating on one ele- 
ment without interfering with the immediately 
adjacent element on the tape. It will also be 
understood that while the range of movement 
of the clamping plates is small, it is adequate 
to receive the end-most element of the wire with 
its jaws in widely spread or divergent condition. 

Referring to Fig. 21, the element wire 14 is 
shown moving from left to right. It is inter- 
mittently moved in step by step fashion by means 
of a feed dog 342 carried at the end of a feed 
arm 344 pivotally mounted at 346, between bear- 
ings 348 projecting upwardly from a slide 360. 
Pin 362 is carried in the forked end 354 of a 
feed Jever 356, best shown in Fig. 18. Referring 
to that figure, it will be seen that lever 356 is 
pivoted at 358 and carries at its remote end a 
cam follower roller 360 cooperating with a cy- 
lindrical cam 362 mounted on the main drive 
shaft 320 of the machine. Cam follower 360 is 
held against cam 362 by means of a compression 
spring 364 carried on a bolt 366. The inner end 
of the bolt is secured to the frame of the machine, 
while the outer end carries nuts 368 bearing 
against the outer end of spring 364. The inner 
end of the spring bears against a part of lever 
356, and this tends to oscillate the lever in a 
clockwise direction. 

Slide 35€ is guided by appropriate rails 370. 
The pins 346 forming a part of the slide are 
normally pulled toward retracted position by 
means of pull springs 312 clearly shown in Figs. 
18 and 20. This insures retraction of the feed 
dog despite the existence of play or lost motion 
in the feed linkage. The amount of movement 
of the feed dog is constant, and corresponds to 
the throw of the feed cam 362, and this amount 
may be made greater than the pitch between 
successive elements so long as it does not reach 
twice the pitch, for the extra motion is used up 
as lost motion behind the head of the next ele- 
ment to be fed. The terminal point of the ele- 
ment depends, therefore, on the Jocation of the 
feed dog rather than its extent of movement, and 
this may be varied by varying the location of 
pin 352 in the forked end 354 of feed lever 356. 
Referring to Fig. 21, it may be seen that the 
bifurcations of the feed lever carry adjustable 
screws 3174 bearing against pin 352. The fina) 
location of the element to be severed is deter- 
mined with even greater precision by adjustment 
of a stop screw 376 the end of which bears 
against a stop pin 378 inserted in block 296. The 
a@justment of screw 316 is locked by means of 
a nut 380. Screw 376 may, if desired, be pro- 
vided with a handle 384 to facilitate adjustment 
of the screw, this handle being secured in place 
by a suitable set screw. 

The feed dog 342 is normally urged down- 
wardly against the element wire i4 by means 
of a pull spring 386 best shown in Fig. 19. The 
upper end of this spring is carried on a station- 
ary plate 388 secured to bearings 348, while the 


_ lower end of pull spring 386 is received on the 


outer or free end of the stop screw 316 pre- 
viously referred to. Feed dog 342 is preferably 
shaped to fit around the element wire so as to 
help center the same, and alfso to fit against the 
head of the element when moving the same. It 
readily slides backwardly, however, over the head 
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of the next element during retraction of the feed 
dog. 

The element wire is held against return move- 
ment by a check dog 399 best shown in Pig. 21. 
This dog is carried on a spind!e 392 mounted !n 
a block 394 disposed bencath the feed dog and 
stationarily mounted on the frame of the ma- 
chine by screws 396, as is best shown in Fig. 20. 
Check dog 390 is inserted in spindje 382 and is 
locked in position by means of a set screw 388 
passing axially through the shaft, as is shown 
in Fig. 20. Shaft 392 has an upstanding arm 
400 to which is connected one end of a pull 
spring 402 the opposite end of which is con- 
nected to the frame of the machine at 404. In 
this way the check dog is urged in a clockwise 
direction as viewed in Fig. 21, thus holding it in 
engagement with the element wire. However, the 
dog is free to ride upwardly over the heads on 
the wire, as the wire is advanced by the feed 
dog. Return movement of the wire is, of course, 
effectually prevented by the check dog. The feed 
dog acts on the wire as near as possible to the 
punch, and the check dog is therefore located 
outside the tip of the feed dog. 

Spacing between stringers is obtained by in- 
terrupting the feed of the element wire !& while 
continuing the feed of the tape 92. This is done, 
in the specific machine here shown, by elevating 
the check dog 390 from the position shown in 
Fig. 21, to the position shown in Fig. 22. For 
this purpose the arm 400 of shaft 392 has con- 
nected to it a wire Jink 406 best shown in Fig. 20. 
Referring to Figs. 18 and 19, it will be seen that 


the link 406 is connected at its rear end to a pin . 


408 projecting upwardly from a rod 410 one end 
of which is bent to crank-shape at 412 where 
it is connected to the plunger 444 of a solenoid 
416. Solenoid 416 is energized through appropri- 
ate switch contacts forming a part of the count- 
er {38, the details of which are not materia] to 
the present invention and may be found in my co- 
pending application Seriai No. 214,254, fled June 
17, 1938, new Patent No. 2,167,259, issued July 
25, 1939, previously referred to. For the present, 
it is sufficient to say that the counter is oper- 
ated through a ratchet wheel 418 the dog of 
which is oscillated through a link 420 extending 
back toward the main shaft 320 of the machine 
and there connected on an eccentrically located 
pin 422 (Fig. 19). The counter is thus responsive 
to the number of revolutions of the machine, 
which in turn corresponds to the number of ele- 
ments attached on the tape, and after a pre- 
determined desired number of elements have been 
attached, the switch mechanism of the counter 
energizes solenoid 416, thus elevating the check 
dog 390 and permitting the element wire 14 to 
merely vibrate back and forth without feeding 
any new elements to the tape until the machine 
has continued rotating an additional number of 
times corresponding to the desired space be- 
tween stringers, whereupon the solenoid 4/6 ls 
again de-energized, check dog 390 is restored to 
normal position, and the severing and attach- 
ment of the elements to the tape proceeds as 
before until the desired stringer length has again 
been produced. 

The beaded tape 92 is fed upwardiy from be- 
neath the machine as is shown in Figs. 19 and 
21, it being loosely supplied from a basket. If 
desired, the basket may be located at a point away 
from beneath the machine, and in such case the 
tape is first fed to an elevated gulde 424 (Fig. 9) 
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other guide beneath the machine and then up- 
wardly through the punching die. The tape is 
guided through a closely fitting keyhole shaped 
slot in the die, best shown at 426 in Fig. 20. The 
tape is tensioned by squeezing it between sta- 
tionary and movable blocks, the stationary block 
being indicated at 428 (Pig. 18) and the mov- 
able block at 430 (Figs. 18 and 19), said movable 
block being carried at the end of an arm 432 
which is urged against the tape by a tension 
spring 434. The opposite end of the spring Is 
connected to a screw 436 manually movable by 
means of a threaded handle 438. Normally the 
spring is under tension, but when !t is necessary 
to start a new tape into the machine, the ten- 
sion of the spring may be temporarily relieved 
by rotating handle 638. 

The stringer of tape with elements secured 
thereto is twisted ninety degrees during its pas- 
sage from the clamping station upwardly 
through bifurcated ram lever 302, and is then 
passed around the tape feed drum 136 (Figs. 18 
and 19). This drum jis preferably knurled (see 
Fig. 18) for better frictional engagement with the 
surface of the tape, the latter belng held against 
the drum by means of a shoe 446 carried in the 
bifurcated end 442 of a bolt 444 around which 
a compression spring 846 is coiled. The bolt is 
carried in the end 448 of a bracket 4§@ project- 
{ng from one of the bearings 324 of the machine. 
The pressure may be released when desired, and 
when threading the machine with a new tape, by 
swinging lever 452, the hub 454 of which is pro- 
vided with camming bumps 4§6 adapted to move 
the bolt and friction shoe against the pressure 
of spring 446. Tape feed drum 1/39 is cut away 
or recessed at one edge, as is indicated at 482 
(Pig. 18) in order to clear the elements of the 
stringer, the operation of the drum being di- 
rectly upon the web of the tape rather than upon 
the elements secured thereto. 

Tape feed drum {30 is mounted on shaft 466 
journalied in a stationary bearing 462 and car- 
rying at its outer extremity a ratchet wheel 36. 
Ratchet wheel 136 cooperates with a feed pawl 
464 (Fig. 19) pivotally mounted at 466 on one 
end of an oscillatable feed arm 468 which oscil- 
lates freely on shaft 460 between ratchet wheel 
{36 and bearing 462. The enlarged hub of feed 
arm 468 carries an oppositely directed arm 470 
the outer end of which is forked and pivotally 
connected to a connecting rod 412. The lower 
end of connecting rod 472 is carried on an eccen- 
tric 474 mounted on the end of the main shaft 
320 of the machine (though inside of the crank 
pin 422 for the counter). The proportioning of 
the parts is made such that the tape is advanced 
step by step an amount equal to the desired spac- 
ine between successive elements on the tape. Re- 
turn movement of the feed drum is prevented by 
a holding dog 416 pivoted on bracket 462 at 478. 
The dogs 464 and 416 are held against the ratchet 
wheel by pull springs 48@ and 482. 

it will be seen from the above description and 
from the drawings that the severing punch, 
clamping jaws, tape feed pawl, wire feed dog, 
and counter are all operated in a simple and 
direct manner by the single main cam shaft 326, 
and that the reciprocating parts are kept short 
in stroke, and small and light compared, for ex- 
ample, to the reciprocating heaa of an ordinary 
punch press. The machine is therefore adapted 
for very high speed operation. 

The main drive shaft 320 carries a pulley 484, 
(Fig. 18), and this is driven by a belt running to 
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an electric motor (not shown) mounted on the 
bottom of the base 486 of the machine. The 
motor and belt are concealed from view in Fig. $ 
by a guard plate 488. The shaft 320 is prefer- 
ably also provided with a fly wheel 486, which 
may be used when adjusting the machine, as a 
hand-wheel. 
Advantages 


It is betleved that the method of my invention, 
as well as the construction and operation of a 
preferred form of apparatus for practicing the 
invention, and the many advantages thereof, will 
be understood from the foregoing detailed de- 
scription thereof. Some of these advantages are 
reviewed hereinafter. The embryo elements are 
made in Jarge quantity and at high speed in a 
piece of apparatus especially designed fer that 
purpose, and are finished, severed and attached 
in another piece of apparatus. This leads to 
greater flexibility In manufacture and in meet- 
ing the requirements of customers and leads to 
greater efficiency of operation, for the rolling mill 
may operate continuously and without as many 
interruptions as are required in connection with 
the attaching machine. The number of msa- 
chines may be properly adjusted in relation to 
the relative speeds thereof. Because the heavy 
work is done !n the rolling mill, the attaching 
machine is a light-duty plece of apparatus and 
may be operated at very high speed. A speed 
several times the speed of any other slide fas- 
tener apparatus of which I am aware is readily 
obtainable. The rolling mill, however, is even 
faster, and this is all the more unusual because 
this Is the heavy-duty part of the apparatus. 
The rolling mill may be operated at a speed cor- 
responding to the manufacture of thousands of 
elemenis per minute. If the element wire were 
being formed in a reciprocating press, it is meni- 
fest that the press could not be operated at such 
an extremely high speed. The shaft would have 
to turn at the same high speed, whereas the mill 
shaft turns only a few hundred R. P. M. The 
output of the rolling mill is even greater than 
would be indicated by the above figures, because, 
as has previously been mentioned, there is no 
interruption of the rolling mill at the time that 
the attaching machine is interrupted to produce 
the spacing between stringers. For this reason 
It Is readily possible to supply element wire for 
four or five attaching machines from a single 
rolling mill. 

With the present invention it is possible to form 
relatively broad flat elements of conventional 
character from simple uniform round wire stock, 
thus minimizing the cost of the raw material. 
The amount of scrap or waste is reasonably small 
because the metal connecting the successive ele- 
ments is reduced to a comparatively thin web. 
The element wire is formed throughout a con- 
tinuous length or reel of stock, and reels car- 
rying a mile or more of element wire sre read- 
ily and conveniently handled by the above de~- 
scribed apparatus. 

The formation of the element wire in a roll- 
ing mill results in a substantially uniform pitch 
or spacing of the elements along the wire, and 
this is important for the production of a smooth 
running slide fastener. This uniformity of pitch 
is obtained while using ordinary commercial 
round wire stock which is subject to variations 
in diameter, hardness and flowabillty. The ex- 
tensive deformation or mutilation of the wire in 
the rolling mill is accompanied by a stretch or 
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by using exceedingly small pressure rolls. These 
also have the advantage of producing a com- 
paratively good shaping of the complex embryo 
elements, and of reducing the force between the 
rolis. A larger diameter roll would tend to in- 
sure absolute uniformity of pitch but raises other 
difficulties. The small diameter roll produces a 
very nearly uniform pitch which is adequate for 
making a smooth-running slide fastener. The 
pitch is very uniform indeed compared with the 
troublesome irregular pitch obtained when coin- 
ing elements under the best of conditions in a 
reciprocating press. The element wire is formed 
in a single passage through the rolls, thus avoid- 
ing difficulties of registration which would arise 
because of successive elongations if the stock 
were passed through successive rolis. The roll- 
ing mill is so arranged that despite the tiny size 
of the rolls, they are carried in massive shafts 
and bearings and are driven by massive gearing. 
Rotational and axial adjustment of the rolls, as 
well as convenient precision adjustment of the 
spacing between rolls are all provided for. 

The separation of the element manufacture 
into two parts as here disclosed eliminates the 
problem of hoppering and assorting a mass of 
loose elements, this being a step which has al- 
ways been troubiesome because of the rather com- 
plex unsymmetricai nature of the elements with 
their divergent jaws. At the same time, the dis- 
advantages of attempting to perform all of the 
necessary operations in a single machine are 
avoided. 

This application is a continuation in part of 
my co-pending applications Serial No. 750,609, 
filed October 30, 1934, and entitled ‘““Method and 
apparatus for making slide fasteners,” and Serial 
No. 79,047, filed May 11, 1936, and entitled “Man- 
ufacture of slide fasteners.” 

It will be apparent that while I have shown 
and described my invention in a preferred form, 
Many changes and modifications may be made 
without departing from the spirit of the inven- 
tion defined in the following claims. 

I claim: 

1. The method of making interlockable ele- 
ments for a slide fastener, which includes the 
step of preliminarily pressing and thereby de- 
forming, without cutting, the entire length of a 
long continuous strip of uniform wire stock to 
form a connected series of embryo fastener ele- 
ments therefrom, each of said embryo elements 
comprising a solid embryo head and widely di- 
vergent embryo jaws, the head being narrow 
and adapted to interlock with the heads of ad- 
jacent elements when the elements are mounted 
on the slide fastener, and the embryo jaws di- 
verging outwardly from the embryo head, said 
connected elements teing arranged longitudi- 
nally of the strip in end to end relation with 
the divergent embryo jaws pointing generally 
toward one end of the strip, there being sub- 
stantially no waste material outside the embryo 
jaws of the elements. 

2. The method of making interiockable ele- 
ments for a slide fastener, which includes the step 
of preliminarily pressing and thereby deforming 
the entire length of a long continuous strip of 
uniform wire stock to form an integrally con- 
nected series of embryo fastener elements there- 
from, each of said embryo elements comprising 
a solid embryo head and widely divergent embryo 
jaws, the head being narrow and adapted to 
interlock with the heads of adjacent elements 
when the elements are mounted on the slide 
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fastener, and the embryo jaws diverging out- 
wardly from the embryo head, and said con- 
nected embryo elements being arranged longi- 
tudinally of the strip in end to end relation with 
the embryo jaws pointing toward one end of the 
strip, and at the same time pressing the con- 
necting material between the embryo heads and 
jaws of the successive embryo elements down to 
a thin web of material adapted to be subsequentiy 


punched away for completion and separation of © 


the elements. 

3. The method of manufacturing a slide fasten- 
er wire, which includes preliminarily running a 
continuous uniform solid wire between a single 


palr of rotating pressure coining rolls, the surfaces : 


of which are shaped negatively to portions of the 
desired fastener eiements, and thereby forming 
in a Single rolling coining operation a relatively 
broad flat wire having a continuous series of 
projections uniformly spaced on one side of the 
wire, and corresponding recesses uniformly 
spaced on the opposite side of the wire for 
the heads of the fastener elements, the wire 
being wider than the projections and re- 
cesses and the marginal portions thereof act- 
ing to provide material for the formation of 
spread jaws when the elements are severed from 
the wire, the coining impressions in the rolls 
being such that the slide fastener wire is adapt- 
ed to be severed into a series of elements ar- 
ranged longitudinally of the wire and all point- 
ing in the same direction. 

4, The method of manufacturing embryo Slide 
fastener elements which includes preliminarily 
running a continuous uniform solid wire between 
a single pair of rotating pressure coining rolls the 
surfaces of which are shaped negatively to the 
desired ‘embryo elements and thereby forming in 
a single rolling coining operation a continuous 
series of relatively broad flat connected embryo 
slide fastener elements, each of said elements 
having an embryo head with angularly spread 
embryo jaws connected thereto, and said em- 
bryo heads being uniformly spaced along the 
wire and each having a projection and a recess, 
the coining impressions in the rolls being such 
that the coined embryo elements are arranged 
longitudinally of the wire and all point in the 
same direction. 

5. The method of manufacturing embryo slide 
fastener elements, which includes preliminarily 
running a continuous uniform round metallic 
wire between rotating pressure rolls the surfaces 
of which are shaped negatively to the desired 
embryo elements, and thereby forming a con- 
tinuous series of relatively broad flat connected 
embryo slide fastener elements, each of said 
embryo elements having an embryo head with 
spread embryo jaws connected thereto, said em- 
bryo head having a projection and a recess, and 
said embryo elements being connected by a web 
of metal between the spread embryo jaws. 

6. The method of manufacturing a slide fas- 
tener wire, which includes preliminarily run- 
ning a continuous uniform wire between rotat- 
ing pressure rolls, the surfaces of which are 
shaped negatively to portions of the desired fas- 
tener elements, and at intervals measuring the 
rolled wire and adjusting the spacing between 
the rolls to compensate for changes in the diam- 
eter and deformability of the wire being supplied 
to the rolls in order to maintain uniformity in 
the resulting slide fastener wire. 

7. In the manufacture of slide fasteners, the 
method which includes pressing, without cut- 
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ting, a continuous wire stock in order to deform 
the same into a connected scries of embryo fas- 
tener elements, each of said elements comprising 
an interiockable embryo head portion and di- 
vergent embryo jaw members, the embryo head 
of each member being connected to the divergent 
embryo jaws of the adjacent member, and reel- 
ing Said stock, whereby the stock may be stored 
and thereafter unreelcd as nceded to fill partic- 
ular orders for slide fasteners. 

8. In the manufacture of slide fasteners, the 
wnethod which includes pressing, without cutting, 
a continuous round wire stock in order to deform 
the same into a connected series of embryo fas- 
tener elements, each of said elements comprising 
an interlockable embryo head portion and spread 
embryo jaw members, the embryo head of each 
member being connected to the spread embryo 
jaws of the adjacent member with the elements 
arranged end to end, the embryo head and spread 
jaws of the element being wider than the diam- 
eter of the round wire stock, and recling said 
Stock with the embryo elements head first, 
whereby the formed stock may be stored and 
thereafter unreeled jaw first as needed to fill 
particular orders for slide fasteners. 

.9. The method of manufacturing embryo slide 
fastener elements which includes preliminarily 
running a continuous uniform wire between ro- 
tating pressure rolls the surfaces of which are 
shaped negatively to the desired embryo ele- 
ments and thereby forming a continuous series 
of connected embryo slide fastener elements, 
cach of said elements having an interiockable 
embryo head with angularly spread embryo jaws 
connected thereto, said elements being connected 
end to end with the embryo head of one ele- 
ment connected to the anguiarly spread em- 
bryo jaws of the next element, the roils being 
rotated in proper direction to form the embryo 
elements pointing head first, and thereupon reel- 
ing the wire with the embryo elements pointing 
nead first, for storage and subsequent utiliza- 
tion. 

10. The method of manufacturing embryo 
slide fastener elements, which includes prelimin- 
arily running a continuous round metallic wire 
between rotating pressure rolls the surfaces of 
which are shaped negatively to the desired em- 
bryo elements and thereby forming a continuous 
series of connected embryo slide fastener ele- 
ments, each of said elements having an inter- 
lockable embryo head with spread embryo jaws 
connected thereto, said elements being connected 
end to end with the embryo head of one element 
connected to the open embryo jaws of the next 
clement, the rolis being rotated in proper direc- 
tion to form tne embryo elements pointing head 
first, the embryo head and open jaws being wider 
than the diameter of the round wire stock, per- 
mitting elongation of the wire as it is formed 
between the roojs by freeing the wire from the 
rolls promptiy after forming the same, and there- 
upon reeling the wire with the embryo elements 
pointing head first for storage and subsequent 
utilization. 

11. In the rnanufacture of slide fasteners, the 
method which includes pressing a continuous 
round wire stock in order to deform the same into 
a connected series of embryo fastener elements, 
each of said embryo elements comprising 
an interlockable embryo head portion and 
divergent cmbryo jaw members, the embryo 
head of each element being connected to 
the divergent embryo jaws of the adjacent ele- 
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ment by a thin web of metal, with the embryo 
elements arranged end to end, the embryo head 
and jaws of the embryo clement being wider than 
the diameter of the round wire stock, reeling 
said stock, whereby the formed stock may be 
stored and thereafter unreeled as needed to fili 
orders for slide fasteners, and thercafter sevcring 
successive elements from the formed wire by 
punching away the thin web of metal to form 
the finished elements. 

12. The method of manufacturing siide fasten- 
ers, which includes preliminarily running a con- 
tinuous uniform wire between rotating pressure 
rolls, the surfaces of which are shaped negatively 
to portions of the desired fastencr elements, 
reeling the wire with the embryo elements point- 
ed head first, thereafter unreeling the wire so 
that the embryo elements point in opposite direc- 
tion, feeding the same intermittently toward a 
tape, severing Successive elements one after an- 
other from the strip while shaping element jaws 
and clamping element jaws of one element after 
another on the tape, and intermittently feeding 
the tape in a longitudinal direction. 

13. In the manufacture of a stringer for a 
slide fastener, said stringer comprising a series 
of elements secured along one edge of a tape, the 
method which includes pressing and thereby 
deforming, without cutting, a continuous wire to 
form an integraily connected series of embryo 
fastener elements therefrom, each of said ele- 
ments comprising an interlockable solid embryo 
head portion and angularly spread embryo jaws, 
the spread embryo jaws being wider than the 
original stock, said connected embryo elements 
being arranged jongitudinally of the strip in end 
to end relation with the divergent embryo jaws 
pointing generally toward one end of the strip, 
intermittently feeding the continuous pressed 
wire with the elements pointing jaw first toward 
a tape, severing successive elements one after the 
other from the wire and clamping element jaws 
of one element after another on the tape, and 
intermittentiy feeding the tape. 

14, The method of making a stringer for a 
slide fastener which includes pressing and there- 
by deforming, without cutting, a continuous strip 
of stock to form a connected series of embryo’ 
fastener elements, each of said elements com- 
prising an interlockable embryo head portion and 
angulariy spread embryo jaws, the embryo head 
of each member being connected to the spread 
embryo jaws of the adjacent member, reeling 
said stock with the embryo elements pointing 
head first, thereafter unreeling said stock with 
the embryo elements pointing jaw first, and feed- 
ing the same intermittentiy toward a tape, sever- 
ing successive elements one after another from 
the strip and clamping element jaws of one ele- 
ment after another on the tape, and intermittent- 
ly feeding the tape in a longitudinal direction. 

15. The method of making a stringer for a 
slide fastener, which includes pressing and there- 
by deforming, without cutting, a continuous strip 
of stock to form a connected series of embryo 
fastener elements therefrom, each of said ele- 
ments comprising an interiockable embryo head 
portion and spread embryo jaws, reeling said 
stock, thereafter unreeling said stock and feed- 
ing the same intermittently toward a tape, inter- 
mittently feeding the tape in a longitudinal di- 
rection, clamping the jaws of the first element 
on the tape and severing the first element from 
the next succeeding element, the severing and 
clamping operations being performed at about 
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the same time, thereupon advancing the tape and 
stock, and so on. 

16. The method of making a stringer for a slide 
fastener, which includes pressing and thereby 
deforming, without cutting, a continuous strip 
of stock to form a connected series of embryo 
fastener elements therefrom, each of said ele- 
ments comprising an interlockable embryo head 
portion and spread embryo jaws, the embryo 
head of each member being connected to the 
spread embryo jaws of the adjacent member, 
reeling said stock with the embryo elements 
pointing head first, thereafter unreeling said 
stock with the embryo elements pointing jaw 
first and feeding the same intermittently toward 
a tape, intermittently feeding the tape in a longi- 
tudinal direction, clamping the jaws of the first 
element on the tape and severing the material 
connecting the first element to the next succeed- 
ing element, the severing and clamping opera- 
tions being performed at about the same time, 
thereupon advancing the tape and the stock, 
and so on. p 

17. The method of making a stringer for a 
slide fastener, which includes deforming, with- 
out cutting, continuous round wire stock to form 
a connected series of embryo fastener elements 
therefrom, each of said elements comprising an 
interlockablie embryo head portion and spread 
embryo jaws, the embryo head of each element 
being connected to the embryo jaws of the ad- 
jacent element, reeling said deformed wire with 
the embryo elements pointing head first, there- 
after unreeling sald wire with the embryo ele- 
ments pointing jaw first and feeding the same 
intermittently toward the beaded edge of a tape, 
intermittently feeding the tape in a longitudinal 
direction, clamping the jaws of the first element 
around the bead of the tape and severing the 
material connecting the first element to the next 
succeeding element, the severing and clamping 
operations being performed at about the same 
time, thereupon advancing the tape and feeding 
the wire to bring the next element in engagement 
therewith, and so on. 

18. In the manufacture of a stringer for a 
slide fastener, said stringer comprising a series 
of elements secured along one edge of a tape, 
the method which includes pressing and thereby 
deforming, without cutting, a continuous strip 
of narrow stock to form an integrally connected 
series of embryo fastener elements therefrom 
each of sald elements comprising an interlock- 
able solid embryo head portion and widely spread 
embryo jaws, the spread embryo jaws being wider 
than the original stock, said connected embryo 
elements being arranged longitudinally of the 
strip in end to end relation with the di- 
vergent embryo jaws pointing generally toward 
one end of the strip, intermittently feeding the 
tape, intermittently feeding the continuous strip 
of pressed stock with the embryo elements point- 
ing jaws first, clamping the jaws of the first ele- 
ment on the tape and thereafter severing the 
first element from the succeeding element, and 
thereupon again feeding the tape and strip pre- 
paratory to clamping the next element in place 
On the aforesaid tape. 

19. In the manufacture of a stringer for a 
slide fastener, sald stringer comprising a series 
of elements secured along one edge of a tape, 
the methed which includes pressing and thereby 
deforming a continuous strip of narrow stock 
to form an integrally connected series of embryo 
fastener elements arranged end to end, each of 
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said embryo elements comprising an interlockable 
solid embryo head portion and widely spread 
embryo jaws, the connecting material between 
the embryo heads and spread jaws of the suc- 
cessive embryo elements being pressed down to 
a thin web of material adapted to be punched 
away for completion and separation of the ele- 
ments, intermittently feeding a tape, intermit- 
tently feeding said strip toward the tape with 
the embryo elements jaws first, clamping the 
jaws of the first element on the tape and at 
about the same time punching away the thin 
web of material connecting the said first element 
to the succeeding elements, and thereupon again 
feeding the tape and strip preparatory te clamp- 
ing the next element on the aforesaid tape. 

20. The method of making a stringer for a slide 
fastener which includes pressing and thereby de- 
forming, without cutting, a continuous round 
wire stock to form a connected series of embryo 
fastener elements therefrom, each of said embryo 
elements comprising an interlockable embryo 
head portion and spread embryo jaws, the em- 
bryo head of each embryo element being 
connected to the embryo jaws of the adjacent 
embryo element by a thin web of connecting ma- 
terial, reeling said deformed wire with the em- 
bryo elements pointing head first, thereafter un- 
reeling said wire with the embryo elements point- 
ing jaw first and feeding the same intermittentiy 
toward the beaded edge of a tape, intermittently 
feeding the tape in a longitudinal direction, 
clamping the jaws of the first element around 
the bead of the tape, thereafter punching away 
the web of material connecting the first element 
to the next succeeding element in order to sever 
and finish shaping the first element, and there- 
upon acvancing the tape and feeding the punched 
wire to bring the jaws of the next element into 
engagement with the tape, and so on. 

21. A step product in the manufacture of slide 
fasteners, said step product comprising a long 
wire made up of a continuous integrally connect- 
ed series of embryo fastener elements, each of said 
embryo elements comprising a solid embryo head 
portion and widely divergent embryo jaws, and 
said connected embiyo elements being arranged 
jongitudinally of the strip in end to end relation 
with the embryo jaws pointing toward one end 
of the strip, the embryo head of each embryo 
element being connected to the spread embryo 
jaws of the adjacent embryo element by a thin 
web of material which fills the space within said 
spread of jaws and head, and which is adapted to 
be punched away for completion of the shaping 
of the outiine of the elements and for separation 
of the elements, said web of material having a 
thickness only a small fraction of the thickness 
of the element 

22. A step product in the manufacture of slide 
fasteners, sald step product comprising a reel of 
wire the entire length of which is pressed, with- 
out cutting, and thereby deformed into a con- 
nected series of embryo slide fastener elements, 
each of said elements comprising an interlockable 
embryo head portion and spread embryo jaws, 
the embryo head of each embryo element being 
connected to the spread embryo jaws of the ad- 
jacent embryo element with the embryo elements 
arranged end to end and longitudinally of the 
wire, said embryo elements all pointing in the 
same direction and being reeied in such direc- 
tion that the embryo elements point jaw first 
when unreeled from the reel. 
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23. A step product in the manufacture of slide 75 
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fasteners, said step product comprising a reel of 
wire the entire length of which is pressed to form 
a connected series of embryo slide fastener ele- 
ments, each of said embryo elements comprising 
an interlockable embryo head portion and diver- 
gent embryo jaws, the embryo head of each em- 
bryo element being connected to the divergent 
embryo jaws of the adjacent embryo element by 
means of a thin web of metal which fills the 
space within said spread jaws and head. and 
which is adapted to be punched away, the embryo 
elements being arranged end to end and longl- 
tudinally of the wire, said embryo elements all 
pointing in the same direction and being reeled 
in such direction that the embryo elements point 
jaws first when unreeled from the reel. 

24. Apparatus for the manufacture of slide 
fasteners, said apparatus comprising a reel to 
supply a continuous wire, means to press and 
thereby deform, solely by pressing and without 
cutting, the wire into a connected series of em- 
bryo fastener elements, each of said elements 
comprising en interlockable embryo head portion 
and spread embryo jaws, and a reel on which the 
formed wire is wound as fast as it is formed, for 
storage until needed. 

25. Apparatus for the manufacture of slide 
fasteners, said apparatus comprising means to 
supply a continuous round wire, means to squeeze 
and thereby deform the round wire into a eon- 
nected series of embryo fastener elements, each 
of said elements comprising an interlockable em- 
bryo head portion and spread embryo jaws, the 
embryo head of each embryo element being con- 
nected to the spread embryo jaws of the adjacent 
embryo element with the embryo elements ar- 
Tanged end to end longitudinally of the wire, and 
a reei on which the formed wire is wound as fast 
as it is formed, for storage unti] needed, the wire 


0 ‘deforming means being so shaped as to form the 


embryo elements with the embryo heads point- 
ing toward the ree] on which the formed wire 
is being wound. 

26. Apparatus for manufacturing a slide fas- 
tener wire or connected series of embryo slide 
fastener elements, each of said elements having 
an embryo head with spread embryo jaws con- 
nected thereto, said embryo head having a pro- 
jection and a recess, and said embryo elements 
being connected between the spread embryo jaws, 
said apparatus comprising pressure roils, one hav- 
ing a periphery formed negatively to one side of 
the slide fastener wire, and the other having a pe- 
riphery formed negatively to the other side of the 
Slide fastener wire. and means to support and 
synchronously rotate the rolls in mating regis- 
tration. 

27. Apparatus for transforming a smooth wire 
into an element wire or a connected series of 
embryo slide fastener elements, each of said 
embryo elements having a projection and a re- 
cess, said apparatus comprising two smal] diam- 
eter pressure rolls having peripheries formed gen- 
erally negatively to the desired element wire, the 
rofl impressions being such as to intermittently 
compress the wire at the middle to spread the 
wire at regularly spaced points along the wire 
and to thereby force the metal outwardly to form 
angularly projecting embryo jaw ends. 

28. Apparatus for manufacturing a slide fas- 
tener wire or connected series of embryo slide 
fastener elements, each of said embryo elements 
having an embryo head with spread embryo jaws 
connected thereto, said embryo head having a 
projection and a recess, and said embryo elements 
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being connected between the spread embryo jaws, 
sald apparatus comprising two smali-diameter 
pressure rolls, one having a periphery formed 
negatively to one side of the slide fastener wire, 
and the other having a periphery formed nega- 
tively to the other side of the slide fastener wire, 
said rolls having a diameter of iess than two 
inches and preferably having a diameter of only 
one inch or less. 

29. Apparatus for manufacturing a slide fas- 
tener wire or connected series of embryo slide 
fastener elements, each of said embryo elements 
having an embryo head with spread embryo jaws 
connected thereto, said embryo head having a 
projection and a recess, and said embryo ele- 
ments being connected between the spread em- 
bryo jaws, said apparatus comprising two small- 
diameter pressure roils, one having a pcriphery 
formed negatively to one side of the slide fastener 
wire, and the other having a periphery formed 
negatively to the other side of the slide fastener 
wire, said rolls having a diameter of less than 
two inches and preferably having a diameter of 
only one inch or less, said rolls being syn- 
chronously rotated under high pressure and high 
torque by means including shafts, support bear- 
ings, and driving gears, all of which are substan- 
tially larger in diameter than the diameter of the 
pressure rolis, and sufficiently massive to provide 
such pressure between the rolls as to deform a 
uniform wire into the desired slide fastener wire 
in a single passage through the rolis. 

30. Apparetus for the manufacture of slide 
fastener wire or a connected series of embryo 
slide fastener elements, each of said embryo ele- 
ments having an ernbryo head with spread embryo 
jaws connected thereto, said embryo head having 
& projection and a recess, and said embryo ele- 
ments being connected between the spread 
embryo jaws, said apparatus comprising small- 
diameter pressure rolls supported on sturdy 
large-diameter shafts, the shafts being in parallel 
relation and larger in diameter than the pressure 
rolls, and sufficiently massive to provide such 
pressure between the rolls as to deform a uniform 
wire into the desired slide fastener wire in a single 
passage through the rolls. 

31. Apparatus for the manufacture of slide 
fastener wire or a connected series of embryo slide 
fastener elements, each of said embryo elements 
having an embryo head with spread embryo jaws 
connected thereto, said embryo head having a 
projection and a recess, and said embryo elements 
being connected between the spread embryo jaws, 
said apparatus comprising small-diameter pres- 
sure rolis supported on sturdy large-diameter 
shafts, the pressure rolls being mounted at ad- 
jacent ends of the shafts, and the shafts being 
paraliel to one another and extending in op- 
posite directions away from the pressure rolis, 
said rolis having a smal! diameter of the order 
of one inch and said shafts being sufficientiy 
massive to provide such pressure between the 
rolls as to deform 2 uniform wire into the desired 
slide fastener wire in a single passage through the 
Tolls. 

32. Apparatus for the rolling of slide fastener 
wire, or a connected series of embryo slide fas- 
tener elements each having a projection and a 
recess, said apparatus comprising a frame, rela- 
tively large massive bearings mounted on said 
frame in approximately end to end relation but 
one being offset relative to the other, massive roll- 
support shafts in said bearings, said shafts ex- 
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between the bearings, pressure rolls mounted in 
the ends of Said large diameter shafts and ar- 
ranged to be rolled in synchronism with one an- 
other by the shafts, one of said rolls having a 
periphery formed negatively to one side of the 
slide fastener wire, and the other having a pe- 
riphery formed negatively to the other side of 
the slide fastener wire, a countershaft extending 
through said frame offset from the bearings, 
gearing of generous proportions gearing said 
countershaft to said roll shafts, and means for 
driving the countershaft, said shafts and gearing 
being sufficiently massive to provide such pres- 
sure between the rolls as to deform a uniform 
wire into the desired slide fastener wire in a 
single passage through the rolls. 

33. Apparatus for the rolling of slide fastener 
wire or a connected series of embryo slide fastener 
elements, each of said embryo elements having 
an embryo head with spread embryo jaws con- 
nected thereto, said embryo head having a pro- 
jection and a recess, and said embryo elements 
being connected between the spread embryo jaws, 
said apparatus comprising a frame, relatively 
large massive bearlngs mounted on sald frame in 
end to end relation, one being elevated slightly 
relative to the other, massive roll-support shafts 
in said bearings, said shafts extending in opposite 
directions and terminating between the bearings, 
small-diameter pressure rolis mounted in the ends 
of said large-diameter shafts and arranged to be 
rolled in synchronism with one another by the 
shafts, one of said rolls having a periphery formed 
negatively to one side of the slide fastener wire, 
and the other having a periphery formed nega- 
tively to the other side of the slide fastener wire, 
a countershaft extending threugh said frame be- 
neath the bearings, gearing of generous propor- 
tions gearing said countershaft to said roll shafts, 
and means for driving the countershaft, said 
shafts and gearing being sufficiently massive to 
provide such pressure between the rolls as to 
deform a uniform wire into the desired slide 
fastener wire in a single passage through the rolls. 

34. Apparatus for manufacturing a slide 
fastener wire, or a connected series of embryo 
fastener elements, said apparatus comprising 
pressure rolls, one having a periphery formed 
negatively to one side of the slide fastener wire, 
and the other having a periphery formed nega- 
tively to the other side of the slide fastener wire, 
means to support and synchronously rotate the 
rolls in mating registration, and a conveniently 
manipulatable self-locking precision adjustment 
Means affording a very fine adjustment of the 
spacing between the rolls. 

35. Apparatus for manufacturing a slide 
fastener wire, or a connected series of embryo 
slide fastener elerments, said apparatus compris- 
ing pressure rolls, one having a periphery formed 
negatively to one side of the slide fastener wire, 
and the other having a periphery formed nega- 
tively to the other side of the slide fastener wire, 
means to support and synchronously rotate the 
rolls in mating registration, conveniently manipu- 
latable precision screw adjustment means afford- 
ing adjustment of the spacing between the rolls, 
and a scale for indicating the movement of the 
adjusting screw. G 

36. Apparatus for manufacturing a_ slide 
fastener wire, or a connected series of embryo 
slide fastener elements, said apparatus compris- 
ing pressure rolls, one having a periphery formed 
negatively to one slde of the slide fastener wire, 
the other having a periphery formed negatively 
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to the other side of the slide fastener wire, means 
to support and synchronously rotate the rolls in 
mating registration, means affording axial move- 
ment of one of said rolls, a precision adjustment 
means for moving said roll in order to bring the 
rolls into axiai registration, means affording 
transverse movement of one of the rolls in order 
to vary the spacing between the rolls, and a 
precision adjustment means for moving said roll 
to vary the spacing between the rolls. 

37. Apparatus for the manufacture of a slide 
fastener wire, said apparatus comprising small- 
diameter pressure rolls supported at the adja- 
cent ends of sturdy large-diameter shafts, one 
of said rolls having a periphery formed nega- 
tively to one side of the slide fastener wire, and 
the other having a periphery formed negatively 
to the other side of the slide fastener wire, the 
shafts extending in opposite directions away from 
the pressure rolls and being carried in large 
massive bearings mounted on a base, a counter- 
shaft extending beneath the bearings, gearing 
of generous proportions outside said bearings for 
gearing said countershaft to said roll shafts, and 
precision screw adjustment means affording ad- 
justment of the spacing between the rolls dur- 
ing operation of the apparatus. 

38. A rolling mill for the manufacture of a 
slide fastener wire, or a connected series of 
embryo slide fastener elements, said mill com- 
prising pressure roils supported at the adjacent 
ends of sturdy large-diameter shafts, one of said 
rolls having a periphery formed negatively to 
one side of the slide fastener wire, and the other 
having a periphery formed negatively to the 
other side of the slide fastener wire, the shafts 
extending in opposite directions away from the 
pressure rolls and being carried in large massive 
bearings mounted on a base, a countershaft ex- 
tending collaterally of the bearings, gearing of 
fenerous proportions outside sald bearings for 
gearing said countershaft to said roll shafts, 
means affording transverse movement of one of 
said bearings to vary the spacing between the 
rolls, readily manipulatable precision adjustment 
means for moving said bearing In order to adjust 
the spacing between the rolls, and a scale for 
indicating the movement of the adjustment 
means. 

39. Apparatus for the manufacture of a-slide 
fastener wire, sald apparatus comprising small- 
diameter pressure rolls supported at the adja- 
cent ends of sturdy large-diameter shafts, one of 
svid rolls having a periphery formed negatively 
to one side of the slide fastener wire, and the 
other having a periphery formed negatively to 
the other side of the slide fastener wire, the 
shafts extending in opposite directions away from 
the pressure rolls and being carried in large 
massive bearings mounted on a base, a counter- 
shaft extending beneath the bearings, gearing of 
fenerous proportions outside said bearings for 
gearing said countershaft to said roll shafts, and 
means affording vertical adjustment of the lower 
pressure roll in order to vary the spacing be- 
tween the rolls, said means inciuding horizontal 
trunnions for the bearing, precision screw ad- 
jJustment means for supporting said bearing in 
desired position, and a scale for indicating the 
movement of the adjusting screw. 

,40. Apparatus for manufacturing a slide 
fastener wire, or a connected series of embryo 
Slide fastener elements, said apparatus compris- 
ing pressure rolls, one having a periphery formed 
negatively to one side of the slide fastener wire, 
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the other having a periphery formed negatively 
to the other side of the siide fastener wire, said 
rolls having tapered shanks, and means to sup- 
port and synchronously rotate the rolls {n mat- 
ing registration, said means including sturdy, 
large-diameter shafts bored to receive the ta- 
pered shanks cf the rolls, the shafts extending 
in opposite directions away from the pressure 
rolls and being carried in large, massive bearings 
mounted on a base, a countershaft extending 
collateraily of the bearings, gearing of generous 
proportions outside said bearings for gearing said 
countershaft to said roll shafts, means affording 
axial movement of one of said bearings, and a 
precision adjustment means for moving said 
bearing in order to bring the rolls into ax al 
registration. 

41. Apparatus for transforming a round wire 
into an elemcnt wire, or connected seres of 
embryo slide fastener eicments, each of said 
embryo elements having an embryo head with 
spread embryo jaws connected thereto, said 
embryo head having a projection and a recess 
and said embryo elements be‘ng disposed longi- 
tudinally of the wire and connected by a web 
of meta) between the spread embryo jaws, said 
apparatus comprising two small-diameter pres- 
sure rolls having peripheries formed generally 
negatively to the desired element wire, the roil 
impressions at the head of the embryo element 
being such as to confine and shape the external 
configuration of the head, and the roll impres- 
sions at the embryo jaws of the element be'ng 
such as to compress the wire at the middle to 
form the desired web and to squeeze the metal 
outwardly to form the embryo jaws. the roll im- 
pression around the embryo jaws being substan- 
tially enlarged in order to accommodate varia- 
tions in the round wire stock. 

42. Apparatus for transforming a round wire 
into an element wire, or connected series of 
embryo slide fastener elements. each of said 
embryo elements having an embryo head with 
spread embryo jaws connected thereto, said 
embryo head having a projection and a recess 
and satd embryo elements being disposed longi- 
tudinally of the wtre and connected by a web 
of metal between the spread embryo jaws, said 
apparatus comprising two small-diameter pres- 
sure rolls having peripheries formed gencrally 
negatively io the desired element wire. the roll 
impressions at the embryo head of the embryo 
element being such as to confine and shape the 
external configuration of the embryo head. and 
the roll impressions at the embryo jaws of the 
embryo element being such as to compress the 
wire at the middle to form the desired web and 
to squeeze the metal outwardiy to form the 
embryo jaws, the roli impression around the 
embryo jaws being substantially enlarged ‘n 
order to accommodate variations in the round 
wire stock without causing changes in the pitch 
of the element wire. the maximum breath of 
said element wire being defined, however, by stde 
wails of the roll impression in order to l-eep the 
width of the element wire at the points cf max- 
imum breadth within a desired limit. 

43. Apparatus: for the manufacture of slide 
fasteners, out of a reel of preliminariiy pressed 
wire, said wire being so pressed and thereby de- 
formed as to form a connected series of embryo 
fastener elements, each of said embryo elements 
comprising an interiockable embryo head portion 
and divergent embryo jaws, said apparatus com- 
prising a support for rotatably supporting said 
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ree), means to intermittently feed the wire in a 
longitudinal direction, and means to successively 
sever the eiements from the wire, sald means 
including a die and a punch so shaped as to cut 
around the end of the head of the endmost eic- 
ment being severed, and at the same time to cut 
around the inside of the spread jaws of the next 
element in order to shape the entire instde sur- 
face of the jaws, in a single stroke of the punch 

44. Apparatus for the manufacture of slide 
fasteners, satd apparatus comprising means to 
feed an clement wire in longitudinal direction 
toward a tape exiending transversely of the ele- 
ment wire, ineans to feed the tape longitudinally, 
a punch arranged for reciprocation in the direc- 
tion of the tape at a point near the tape and 
transversely of the plane of the jaws of the ele- 
ment wire, said punch being so shaped as to shape 
the outitne of the end of the head of the endmost 
element being severed from the element wire, and 
at the same time to cut around the inside of the 
spread jaws of the next element in order to prop- 
erly shape the entire Inside surface of the jaws, 
in a single stroke of the punch, and oppositely 
movable clamping jaws for clamping the jaws of 
an element on the beaded edge of the tape. 

45. Apparatus for the manufacture of slide 
fasteners, out of a reel of preliminarily pressed 
wire, said wire being so pressed and thereby de- 
formed as to form a connected series of embryo 
fastener elements, each of said embryo elements 
comprising an interlockabie embryo head portion 
and spread embryo jaws, the embryo head of 
each embryo element being connected to the 
spread embryo jaws of the adjacent embryo ele- 
ment with the embryo elements arranged end to 
end and the embryo jaws pointing in the direc- 
tion of the wire leaving the reel, said apparatus 
comprising a support on which said ree) is rotat- 
ably mounted, means to intermittently feed the 
wire in a longitudinal direction, means to sever 
the endmost element from the wire, said means 
ineluding a dite and a punch so shaped as to cut 
around the end of the head of the endmost ele- 
ment being severed, and at the same time to cut 
around the inside of the spread jaws of the next 
element in order to shape the entire inside sur- 
face of the jaws. in a single stroke of the punch, 
means to intermittently feed a tape in a Iengitu- 
dinal direetion, and means to clamp the jaws of 
the endmost element to the tape as it is severed 
from the wire. 

46. Apparatus for the manufacture of siide 
fasteners, out of a reei of preliminarily pressed 
wire, said wire being so pressed and thereby de- 
formed as to form a connected series of embryo 
fastener elements, each of said embryo elements 
comprising an interlockable embryo head portion 
and divergent embryo jaws, the embryo head of 
each embryo element being connected by means 
of a thin web of metal to the divergent embryo 
jaws of the adjacent embryo eiement with the 
embryo elements arranged end to end and the 
embryo jaws pointing in the direction of the wire 
leaving the reel, sald apparatus comprising a sup- 
port for rotatably supporting said reel, means to 
intermittently feed the wire in a longitudinai dil- 
rection. means to punch away the thin web of 
metal in order to sever the endmost element from 
the wire, said means including a die and a punch 
so shaped as to cut around the end of the head 
of the endmost element being severed, and at the 
same time to cut around the inside of the spread 
jaws of the next element in order to shape the 
entire inside surface of the jaws, in a single stroke 
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of the punch, means to intermittently feed a tape 
in a longitudinal direction, and means to clamp 
the jaws of the endmost element to the tape as 
it is severed from the wire. 

47. Apparatus for the manufacture of slide 
fasteners, said apparatus comprising means to 
feed an element wire in longitudinal directlon to- 
ward a tape extending transversely of the ele- 
ment wire, means to fecd the tape longitudInally, 
&@ punch arranged for reciprocation in the direc- 
tion of the tape at a point immediately adjacent 
the tape and transversely of the plane of the jaws 
of the element wire, oppositely movable clamplng 
jaws for clamplng the jaws of an element on the 
beaded edge of the tape, a counter, and a single 
cam shaft provided with apprupriate cams for 
Operating the wire feed means, the tape feed 
means, the punch, the clamping jaws, and the 
counter. 

48. Apparatus for the manufacture of slide 
fasteners, said apparatus comprising means to 
feed an element wire in longitudinal d!rection to- 
ward a tape extending transversely of the ele- 
ment wire, means to feed the tape longitudinally, 
a punch arranged for reciprocation in the direc- 
tion of the tape at a point close to the tape and 
transversely of the plane of the jaws of the ele- 
ment wire, oppositely movable clamping jaws for 
clamping the jaws of an element on the beaded 
edge of the tape, and a slngle cam shaft provided 
with appropriate cams for operating the wire 
feed means, the tape feed means, the punch, and 
the clamplng jaws, all of the aforesaid recipro- 
cating parts being small and light and short in 
stroke, whereby the apparatus may be operated 
at exceedingly high speeds. 

49. Apparatus for the manufacture of slide 
fasteners from an element wire comprising a con- 
nected series of embryo fastener elements, a feed 
dog to intermittently feed the element wire in a 
longitudinal direction, a check dog for preventing 
return movement of the wire, means to intermit- 
tentiy feed a tape in a longitudinal direction, 
means to sever the elements from the wire and 
to attach them to the tape, means for driving the 
feed dog, the tape feed means and the severing 
and attaching means, a counter, and means re- 
sponsive to said counter for operating on one of 
sald dogs and thereby making said combination 
of dogs unable to cause feed of the element wire, 
so as to produce a blank space between stringers. 

50. Apparatus for the manufacture of slide 
fasteners, said apparatus comprising a recipro- 
cable feed dog to intermittently feed an element 


.Wire in a longitudinal direction, a check dog for 


preventing return movement of the wire, means 
to intermittently feed a tape in a longitudinal di- 
rection, means to sever the elements from the wire 
and to attach them to the tape, means for driv- 
ing the feed dog, the tape feed means and the 
severing and attaching means, a counter, and 
means responsive to said counter for moving the 
check dog out of engagement with the wire in 
order to interrupt the feed of the wire so as to 
produce a blank space between stringers, without 


necessitating interruption of the reciprocation 


of the feed dog. 

51. Apparatus for the manufacture of slide fas- 
teners, said apperatus comprising means .to feed 
an element wire in longitudinal direction toward 
a tape extending transversely of the element wire, 
means to feed the tape longitudinally, a punch 
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arranged for reciprocation in the direction of 
the tape at a point close to the tape and trans- 
versely of the plane of the jaws of the element 
wire, oppositely movable clamping jaws for 
clamping the Jaws of an element on the beaded 
edge of a tape, the means to feed the element wire 
comprising a feed dog the working end of which 
engages the wire at a point just ahead of and 
very close to the aforesaid punch. 

52. Apparatus for the manufacture of slide fas- 
teners, out of a heavy reel of slide fastener wire, 
or a connected series of embryo fastener elements, 
said apparatus comprising a support for rotatably 
supporting said reel, means to intermittently feed 
the wire in a longitudinal direction, means to 
sever the elements from the wire and to attach 
them to a tape, and means to maintain a loop 
of slack wire between the reei and the feed means, 
said means including a feeler to determine upper 
and lower limits for the loop of slack wire, an 
electric motor for rotating said reel in such direc- 
tion as to unwind the wire, and switch means 
controlled by said feeler means for starting said 
motor when the slack reaches its upper position 
or minimum limit and for stopping said motor 
when the slack reaches its lower position or maxi- 
mum limlt. 

53. Apparatus for manufacturing a slide fas- 
tener wire or connected series of embryo slide 
fastener elements, each of said elements having 
an embryo head with spread embryo jaws con- 
nected thereto, said embryo head having a pro- 
jection and a recess and said embryo elements be- 
ing connected between the spread embryo jaws, 
said apparatus comprising pressure rolls, one of 
said rolls having a periphery formed negatively 
to one side of the sjide fastener wire, and the 
other having a periphery formed negatlvely to 
the other side of the slide fastener wire, and 
means to support and synchronously rotate the 
rolls in mating registration, said means includ!ng 
sturdy large diameter shafts, the shafts being par- 
allel to one another and extending in opposite di- 
rections away from the pressure rolls, each of 
said rolls being formed integrally with a relatively 
long tapered shank having a threaded part at the 
small end thereof, the shafts having tapered holes 
dimensioned to matingly receive the tapered 
shanks of the rolls, ami screw means for draw- 
ing the tapered shanks of the rolls axially into 
the shafts in order to secure the same rigidly in 
place. 

54. Apparatus for manufacturing a slide fas- 
tener wire or connected series of embryo slide fas- 
tener elements, each of said elements having an 
embryo head with spread embryo jaws connected 
thereto, sald embryo head having a projection 
and a recess, and said embryo elements being con- 
nected between the spread embryo jaws, said ap- 
paratus comprising pressure rolls, one having a 
periphery formed negatively to one side of the 
slide fastener wire, and the other having a periph- 
ery formed negatively to the other side of the 
slide fastener wire, means to support and synchro- 
nously rotate the rolls in mating registration, and 
a wire guide in the form of a finger having a wire 
guide passage extending longitudinally thereof, 
said finger being mounted in a position transverse 
of the plane of the shafts and extending toward 
the rolls to a point immediately adjacent the point 


. of contact of the rolls with the wire. 
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CERTIFICATE OF CORRECTION. 
Patent No. 2,201,068. May 14, 190. 
GEORGE WINTRITZ. 


It is hereby oertified that error appears in the printed specification 
of the above numbered patent requiring correction ae follows: Page 1, aec- 
ond column, line 8, for the word "or" read --of--; page 3, second column, 
line 63, for "serving" read --severing--; page 6, second column, line 66, 
for "bearing" read --bearinge--; page 10, firet column, line 22, before 
"precision" ineert --micrometric--; page 11, first column, line 62, claim 
10, for "rools" read --rolls--; page 12, second column, line su, claim 21, 
strike out "of" before "jaws"; and that the said Letters Patent should be 
read with this correction therein that the same may conform to the record 
of the case in the Patent Office. 

Signed and sealed this 23rd day of July, A. D. 190. 


Henry Van Arsdale, 
(Seal) Acting Commissioner of Patents. 
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G. Sundback Patent No. 1,467,015 


Piledarsy LOS ToT? Patented Sept. 4, 1923 

[Note: Defendant's Exhibit °M°’—G, Sund- 

back Patent No. 1.467,015 is the same as Plain- 

tiff’s Exhibit No. 13 set out at page 1689 of 
this printed record. ] 
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CARTRIDGE CO., OF LOWELL, MASSACHUSETTS, A CORPORATION OF MASSACHU- 


SETTS. 


MANUFACTURE OF PRIMER ANVILS. 


Application filed July 27, 1923. 


In the manufacture of primer anvils, and 
more especially anvils having the shape and 
properties, such as described in my copend- 
Ing application, Sr. No. 654.170, filed on 

§ even date herewith, it is desirable that the 

operations involved shall be effected auto- 

matically, and it is accordingly an object of 
my invention to provide a machine for this 
purpose. : 

It is a feature of my invention that with 
my machine each individual anvil is made 
by a two stage operation upon a thin strip 
or sheet of mnlleable metal. 

A preferred embodiment of my invention 

5 is described below, reference being made to 
the accompanying drawings, in which: 

Fig. 1 represents a side elevation of the 
machine; 

Fig. 2 represents a front elevation of the 

20 machine; and 

Fig. 3 represents a detail cross-section on 
the plane indicated by the line 3—3 of Fig. 1. 

Fig. 4 is a cross-section of a metal strip, 
and separate punching blocks in the plane 

5 of line 44, Fig. 2, showing the punches 
in lowered position ; 

Fig. 5 is a cross-section, the same as Fig. 4, 
the punches being in elevated position; 

Fig. 6 is a detail cross-section of the ex- 

9 truding punch in direction of the arrows 
6—6 in Fig. 4; 

Fig. 7 is a cross-section of the extruding 
punch in the direction of arrows 7—7 of 
Fig. 5; 

5 Fig. 8 is a cross-section of the extruding 
punch in the direction of the arrows 8—8 
of Fig. 5; and 

fig. 9 is a plan view of a portion of the 
metn! strip 55 shown in Fig, 5. 

10 «©6-' The yoke 1 is inounted upon the buse 2 and 
supports the shaft 3 in the bearings 4. Said 
bearings are supported by the uprights 6 also 
mounted on the base 2. On the outer end of 
shaft 3 is the driving pulley 7 while between 

5 the bearings 4 is the eccentric bearing 8 to 
which one end of piston 9 is pivoted, the 
other end being pivoted to the vertically 
slidable head 11 mounted in the guides 12 
on the uprights 6. Said head 11 is provided 

on its under face with a dovetail groove 10 
in which may be mounted the embossing 
punch 13 and punch 14. 


10 


Serial No. 654,171. 


Ina slot 15 on the end of shaft 3 opposite 
to the driving wheel is mounted the adjnst- 
able offset bolt 20 slidably engaging a slot 
21 in a lever 22 which is pivoted to the up- 
right 6 at 23 nnd at 24 to one end of arm 26, 
the other end of which is pivoted to an arm 
27. Said arm 27 carries a pawl 25 and is 
pivoted to the end of a shaft 28, carrying a 
ratchet wheel 35 and bearing in the npright 
29 fastened by nut 30 on base 2. 

Said shaft 28, on the opposite side of up- 
right 29, is provided with a corrugated roller 
31 between bearings 32 mounted on either 
side of said roller, and with a gear 33. Said 
gear 33 meshes with a similar gear 34 on 
the shaft 36 of a similar roller 37, adjacent 
to said roller 31, and mounted on bear- 
ings 38. 

The bearings 32 and 38 and their respec- 
tive rollers 31 and 37 are resiliently urged 
toward each other by virtue of the arrange- 
ment to be described. Vertical plates 41 are 
fixed to the base 2 by means of screws 42 
and joined together at the top by a hori- 
zontal plate 43. Passing through plate 43 
are sect screws 44 hick press downward 
upon the hearings 32 while compression 
springs 46 set into recesses 47 in the under 
side of bearings 38, and operated by. cams 48 
and hand lever 49, tend to force bearing 38 
upward. Thus the rollers 31 and 37 are 
yieldingly urged toward each other by a 
force depending upon the springs 46 and the 
positioning of the cams 48 thereagainst. 

Said rollers are mounted forward of the 
block 51 which rests on base 2 clamped there- 
to by the boss 52, and bolts 53. Said block 
is provided with a horizontal slot 56 in the 
plane of contact of rollers 31 and 87, and 
adapted to receive a strip of metal 55 and to 
puss it between said rollers and to guide it 
beneath punch 13 and punch 14 in tha head 
11. In the bottom surface of said slot 56 
is the depression 57 adapted to cooperate 
with the punch 13 in shaping said strip, and 
an aperture 58 ndapted to register with and 
receive the punch i4 and to permit the piece 
of inetal cut out by it to drop therethrough. 

This part of the construction is more clear- 
ly iNustrated by Figs. 4 and 5 in which the 
die block is represented in two units A and 
I, the metal strip 55 being adapted to move 
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intermittently in the direction of the arrow. 
Thus, a given portion of the strip will first 
come to rest over block A which has a flat 
top 70 with an inverted cone shaped depres- 
sion 57 (the apex of which is enlarged into 
a cylindrical depression 71) in registry with 
embossing punch 13, and coacting therewith 
to shape said metallic strip as shown by 
Fig. 4. It is to be noted that said punch 13 
has a flat surface 72, parallel with the flat 
top 70 of block A, a cylindrical surface 73, 
a flat surface 74, and an ovoido-conical point 
75 opposite to the cylindrical depression 71 
in depression 57, and shaping the corre- 
sponding surfaces 72%, 73%, 74°, 75*, 71%, and 
sh respectively, on the metal strip 55. Ad- 
jacent block A, and at a given distance there- 
from in the direction of the arrow is block B 
(block A and block B being represented by 
a single block 51 in Fig. 1) with a vertical 
aperture 58 therethrough, having the same 
eross section as the anvils to be made, and 
in registry with the extruding punch 14. 
The face of said punch 14 has surfaces iden- 
tical in contour with those of punch 13 and 
which are numbered the same, but of a cross 
section as shown in Figs. 8 and 9, to corre- 
spond with the plan view of the anvils to be 
cut out. Likewise the entrance 60 to aper- 
ture 58 is of such a size and so shaped that 
said punch 14 will just fit it, pro ucing a 
shearing action therewith to cut the strip 55 
between them. 

The block 51 may, as shown in Figs. 1 
and 2, or may not as in Figs. 4 and 5, be 
covered by a cap plate 61, affixed to the die 
block by machine screws 62 and provided 
with openings 63 and 64 for the passage 
therethrough of the punch 13 and punch 14 
respectively. 

In operation, the strip of metal 55 is 
drawn from roller 66 passed under the guide 
roller 67, through slot 56 in the die block 
and thence between rollers 31 and 37 by 
which it is gripped under tension of the 
springs 46, and intermittently drawn for- 
ward a definite distance by each operation 
of the paw! 25 on the ratchet wheel 35. 

After thus feeding in the end of the metal 
strip, power is applied, as by a belt to the 
pulley 7, and, upon consequent rotation of 
the shaft 3, the head 11 is lowered, forcing 
embossing punch 13 against the portion of 
the metal strip 55 immediately beneath it 
(imparting its contour to the upper surface 
and the contour of the depression 57 to its 
lower surface) and then lifting it clear of 
the strip entirely. Concurrently, the punch 
14 is forced against a portion of the strip 
previously shaped by the punch 13 and by 
its shearing action against the edges of the 
aperture 60, cuts vertically through the 
strip, removing a corresponding section of 
the embossed portion therefrom. 

It will be apparent that the metal strip 
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when so acted upon by punch 14 will not 
only be bent but molded into the desired 
shape and contour between the surfaces 72, 
78, 74, 75, 57 and 71 providing it with the 
corresponding surfaces 72%, 73°, 74° and 75* 
on the upper side and 57* and 71° on the 
lower side. Not only so, but these surfaces 
will meet in sharply defined edges, which 
is exceedingly important,—especially be- 
tween 72° and 738 and between 71° and 57* 
for example. Moreover, as a result of the 
difference in conical angle between the 


ovoido-conical point 75 and the conical de- . 


pression 57, the thickness of the strip will 
be modified and decreased toward the top 
providing the space enclosed by surface 75*. 

By suitable adjustment of the offset bolt 
20, it will, upon rotation of the shaft 3, oper- 
ate the levers 22, 26 and 27, and pawl 25, 
and thereby push the ratchet wheel 35 for- 
ward, driving the corrugated roller 31 a 
given amount and this, in turn, draws the 
strip 55 forward the same distance. This 
distance is such that the portion of the strip 
55 embossed by the die 13 will be brought 
into registry with the punch 14 and aperture 
58 by an integral number of operations sub- 
stantially equal to the ratio of the distance 
between the two to the length of the em- 
bossed portion of the strip. 

Moreover, this advancement of the metal 
strip is performed alternately with the 
strokes of the punch 13 and punch 14, and 
after it has become disengaged from them. 
This is determined by the relative angular 
position of the offset bolt 20 and of the 
eccentric bearing 8 upon shaft 3. 

Thus after die 18 has embossed one por- 
tion of the strip, it is raised, the strip ad- 
vanced and the portion embossed by 13 sub- 
sequently registers with the punch 14 and 
upon the descent of the die-head 11 punch 
14 completes the operation by cutting out 
the embossed portion. As above po'nted 
out, this registry may take place upon the 
next or after any integral number of pro- 
gressions of the metal strip, depending upon 
the distance between die 13 and punch 14 
and the amount by which it is advanced. 

In this operation, the shape of the punch 
14 is preferably such that it will exactly 
coincide with the surfaces 72%, 738, 74%, 75* 
which have been formed upon the corre- 
sponding portion of the strip 55. This not 
only serves to bring the strip more accu- 
rately concentric with the punch, but as- 
sures a perpendicular cutting action by the 
punch as it forces this portion of the metal 
into the entrance to the aperture 58. 

The cut out portion of the strip falls 
through the aperture 58 and the remainder 
of the strip continues between rollers 31 
and 37 which continue to draw it through 
the die as already described. In view of the 
fact that primer anvils are of relatively 
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small dimensions, it is not necessary to lift 
the molded strip in order to permit its con- 
tinued passage through the machine. The 
strip is sufficiently flexible to lift under the 
tension employed in drawing it through the 
«uide slot and the tapered depression in its 


“under surface of itself tends to raise it froin 


its position in the die after the molding 
operation. 

As a safety device to further insure the 
registry of the embossed pertion of the strip 
with punch 14, there may be provided the 
lever arm 68 pivoted at 69 to the yoke 1 
and at 81 to the vertieal rod 82 and drawn 
upwardly by spring 83 suspended by hook 
S4 from yoke 1. Said lever arm is operated 
by contact with the cam 87 mounted upon 
shaft 8, forcing it downwardly agninst the 
tension of spring 83. At its lower end rod 
82 is pivoted at 89 to arm 88, said arm 88 
is also pivoted to plate 41 at its opposite 
end 91 and carries a knife edge 92 adapted 
to bear against plate 41 and when in lowered 
position to close the aperture 40 therein, 
cutting off the protruding end of the strip 55. 

By this deviee it will be apparent that 
with proper adjustment of the cam 87, the 
tongue 92 will be lowered over the opening 
40 at that period in the rotation of shaft 3 
when the punch 13 and punch 14 are in reg- 
istry with the proper portions of the strip 
55 and are in the act of impressing and 
punching it. It will also prevent any for- 
ward movement of the strip which may be 
indneed by the shaping operation or by ex- 
cessive action of the rollers 31 and 37 in 
drawing the strip through the die. This de- 
vice is, however, supplemental to my inven- 
tion and not indispensable to it, for with the 
rollers properly adjusted. the advance of the 
strip will be exact and while at rest, they 
will hold it firmly. In this latter case, the 
metal stvip is of conrse not cut off and is 
in the form of # continious ribbon as it 
leaves the machine throneh the slot 56. 

With each downward stroke of the head, 
a previously shaped anvil (or plurality of 
anvils) is removed from “the strip of metal 
hy a positively acting mechanism, and an- 
other anvil is shaped. Both results are ef- 
fected by the same stroke, and simultane- 
ously, but any given portion of the metal 
strip is shaped first and then cut from the 
strip. Preferably the shaping and cutting 
operations are conducted in this order and 
nay be effected with an extreme degree of 
rapidity but concurrent action upon the 
suine portion of the strip at the same time 
is to be avoided. If the metal were bent 
subsequent to cutting, the ent edge and sur- 
face would be deformed, thus rendering the 
anvils produced of irreenlar shape and de- 
feating the purpose of this invention. 

By completing the bending or shaping ae- 
tion upon the metal, while it is in sheet 
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form, and then cutting to the desired shape, 
the contours of the anvil are not altered or 
affected by the cutting action, but are in 
fact reinforeed during the cntting action 


which leaves the cut edges accurate both as 7 


to size und shape. 

The advantages of my device rest not only 
in the simplicity of design and easy opera- 
tion of the meehanism involved, but also in 


its adequate functioning to producea primer 7 


anvil having the desirable properties set 
forth in my co-pending application above 
referred to, but may nlso be adaptable for 
other comparable products which are re- 
quired to meet these or similar conditions of 
shape or use. It is to be noted that such 
other modifications or adaptations of my in- 
vention are comprehended by the above 
speciticntion and melided in the following 
claiins. 

IT claim: 

J. A machine for making primer anvils 
comprising means for advancing a sheet of 
inetal therethrough, means for shaping a 
portion of said sheet into a hollow cone, the 
outer and inner surfaces of which having 
different conical angles, and means for cut- 
ting the portion so shaped from the metal 
sheet. 

2. A maehine for making primer anvils 
comprising means for advancing a sheet of 
malleable metal therethrough, means for 
shaping a portion of one side said sheet to 
an ovoido-conical contour and the corre- 
sponding portion of the opposite side of 
said sheet to the conieal contour of the 
primer anvil, and means for subsequently 
cutting the shaped portion from the sheet. 

3. A machine for makine primer anvils 
comprising a punch having a conical point 
and a d’e block having a conical depression, 
in registry with and of a less acnte conical 
angle than that of the conical point of said 
punch, and means for advancing a sheet of 
tualleable metal intermittently past the 
punch and die block, said last named means 
operating when the punch is in raised posi- 
tion. 

4+. A puoch for stamping ont printer an- 
vils having end surfaces adjacent its cut- 
ting edge which are approximately perpen- 
dicular to its axis, and a tupered projection 
inside said surfaces, the periphery of the 
base of said projection being more nearly 
parallel with the nxis of the punch than the 
periphery of the tip of the project*on. 

5. A maehine for making primer anvils 
comprising means for feeding a sheet of 
metal lengthwise along a predeternined 
path, puneh and die members on opposite 
sides of said path for shaping sneceeding 
portions of said sheet into hollow tapered 
contonr, one of said members inoveng back 
and forth transversely of the plane of said 
sheet, and other punch and die members dis- 
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posed farther along said path for cutting 
the anvils from the sheet, the latter punch 
member having end surfaces extending 
transversely of the axis of the punch imme- 
diately inside its cutting periphery and a 
tapered protuberance inside said surfaces. 

6. A machine for making primer anvils 
comprising means for feeding a sheet of 
metal lengthwise along a predetermined 
path, punch and die members on opposite 
sides of said path for Sree, succeeding 
portions of said sheet into hollow cone 
shaped contour, one of said members mov- 
ing back and forth transversely of the plane 
of said sheet. and other punch and die mem- 
bers disposed farther along said path for 
cutting the partially formed anvils from 
the sheet, the latter punch member having a 
conical central portion and outer end sur- 
faces approximately perpendicular to the 
axis of the punch, said surfaces terminating 
at the peripheral cutting edge of the punch. 

7. A machine for making poe anvils 
comprising a cone-shaped punch, a die block 
having a conical depression in registry there- 
with, said punch and die block being adapted 
to shapo between them a metal sheet, and 
means for cutting the portion so shaped 
from said sheet. 

8. A machine for making primer anvils 
comprising a conical punch, a die block in 
registry therewith having a conical depres- 
sion, adapted to press and shape between 
them a sheet of metal and an extruding 
punch adapted to cut a section of the metal 
so shaped from said sheet perpendicularly 
thereto. 

9. A machine for making primer anvils 
comprising a conical punch and a die block 
having in registry therewith a conical de- 
pression, adapted to press and shape between 
them a portion of a sheet of metal and an ex- 
truding punch having a point of the same 
contour as said conical punch and adapted 
to cut a section of said shaped portion from 
the sheet perpendicularly thereto. 

10. A machine for making primer anvils 
comprising a punch with an ovoido-conical 
point and an annular shoulder at its base, a 
die block having in registry with said punch 
a conical depression with a cylindrical sur- 
face at its base and apex, said punch and die 
block being adapted to press and shape be- 
tween them a sheet of metal, and an extrud- 
ing punch having an ovoido-conical point 
and an annular shoulder at its base, and 
adapted to register with a corresponding 
aperture in the die block and with a shaped 
portion of said metal shect and. to cut from 
the latter a right-cylindrical section with 
longitudinal grooves therein. 

11. A machine for making primer anvils 
from sheet metal comprising means to shape 
a portion of said meta] to the desired cone- 
shaped contour and a punch having a point 
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of such size and shape as to exactly fit said 
cone-shaped portion of the sheet and to cut a 
section therefrom perpendicularly to said 
sheet. 

12. A machine for making primer anvils 
comprising a die block, a pair of rollers en- 
gaging between them a strip of malleable 
metal and adapted to intermittently advance 
said strip a given distance through a slot in 
the die block and an edge, movable over the 
exit end of said slot, operated alternately 
with the advancing period of said rollers to 
provide a definite period during which said 
strip shall be held stationary. 

13. A machine for making primer anvils 
comprising a die block, a feeding device for 
intermittently advancing a malleable metal 
strip longitudinally for a given distance 
through a slot in the die block, a knife edge 
movable over the exit end of said slot alter- 
nately with the period of advance of the 
metal strip, to cut off and arrest its prog- 
ress, and an embossing and punching die 
adapted to operate upon different portions 
of said strip while it is stationary. 

14. The process of making primer anvils 
for explosive shells comprising shaping two 
sides of a thin sheet of metal to different 
conical contours and cutting from said sheet 
a substantially cylindrical section contain- 
ing said shaped portion. 

15. The process of manufacturing anvils 
for cartridge primers comprising the steps 
of indenting a sheet of malleable metal to a 
desired truncated-conical contour and cut- 
ting from said sheet the section containing 
the portion so shaped. 

16. The process of making primer anvils 
for explosive shells, comprising pressing one 
side of a thin malleable metal sheet into a 
truncated-conical depression and the other 
side over a cone, and cutting the portion so 
shaped from the sheet by a concentric cylin- 
drical punch. 

17. A process for the manufacture of a 
primer anvil for explosive shells comprising 
the steps of pressing a sheet of malleable 
metal into the shape of a hollow cone, with 
a boss at its exterior apex, a cylindrical sur- 
face adjacent the base of said cone, a flat sur- 
face substantially at right angles to the axis 
of said cylindrical surface, and cutting the 
portion so shaped from the metal sheet. 

18. The process of making primer anvils 
for explosive shells comprising simultane- 
ously indenting one side of a metal sheet to 
form a cone-shaped point provided with an 
annular shoulder at its base, and forcing the 
corresponding opposite side of said sheet 
into a conical shape having an enlargement 
at its apex and at its base and subsequently 
cutting from said sheet a substantially right- 
ogindmedl section including the portion so 
shaped. 

19. A process for the manufacture of a 
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primer anvil for explosive shells, com ris- said form cylindrical enlargements, and sec- 
ing the steps of first indenting one side of ondly cutting from suid metal sheet the por- 
a sheet of malleable metal to form a cone tion so shaped and dianietrically opposite 10 
shaped point provided with an annular notches from the margin thereof. 

- shoulder, simultaneously compressing the op- Signed by me at Lowell, Massachusetts, 
posite side of said sheet into a concentric this 20th day of June, 1923. 
conical form having at the apex and base of JAMES A. MURPHY. 
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This invention relates in general to machines 
for the manufacture of slide fasteners, and more 
particularly to automatic machines for the manu- 
facture of slide fastener stringers from which the 
finished slide fasteners are made. 

The primary object of this invention is to pro- 
vide a single machine for the complete manu- 
facture of slide fastener stringers, wherein the 
operation is continuous. 

Another object is to provide an improved ma- 
chine for making slide fastener elements from 
stock wire with a minimum of waste. 

Still another object is to provide greater pre- 
cision in the attachment of the slide fastener ele- 
ments to the stringer tape. 

It is also an object of this invention to provide 
a slide fastener stringer of more durable con- 
struction. 

Still another object is to reduce cost of opera- 
tion in the manufacture of slide fastener 
stringers. 

The foregoing objects together with others will 
be apparent from the following description con- 
sidered in connection with the drawing in which: 

Figure 1 shows a plan of the more important 
stages of operation. 

Figure 2 shows an elevation of the main part of 
the machine. 

Figure 3 js a diagram of the general arrange- 
ment of the machine in combination with a stand- 
ard power press of which it is a part, and 

Figure 4 is a front elevation of the spacer mech- 
anism for spacing the fastener elements on the 
tape. 

The machine as shown in the drawings, con- 
sists of an upper die { and a lower die 2. The 
stock wire which is flat is fed into the lower die 2 
as shown at 3. When the wire 3 reaches the first 
station In the die 2 it is Immediately over a form- 
ing dle 4 which is supported on a spring or a 
plurality of springs §. A punch 6 which Is located 
in the die | constitutes the upper part of the die 4 
so that when the die block 1 comes down, a cavity 
1 is formed in the wire, generally of the shape 
shown in Figure 1. This cavity will hereinafter 
be referred to as the embryo. 

The upper die { and lower die 2 are used in 
combination with a press. The upper dle block Is 
attached to the pitman of the press and the lower 
die block Is fixed to the table of the press. 

The lower die block 2 is provided with a re- 
ciprocating finger 8 which js pressed against the 
wire 3 at the point where cavity 7 has been 
formed, by means of a spring 9. The finger 8 
is pivotally attached to a movable section 10 
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which is part of the die block 2. The section 10 
is provided with a cam If, and the die block | js 
provided with a corresponding cam 12. When 
the die | comes down to punch the embryo 7, the 
cam {2 slides against the cam {! thus pushing 
section 10 with its attached finger 8 out of the 
way of the descending punch 6. When the punch- 
Ing operation of 6 is completed, the die { ascends 
allowing section 10 to move forward due to the 
action of spring 13. The finger 8 moves forward 
with the section (0. The point of the finger 8 
is made so that it fits into the embryo 1, so 
that when the finger moves forward it pulls the 
wire $ along with it so that the wire is advanced 
a predetermined distance. The distance the wire 
is advanced Is determined by the following ar- 
rangement. A threaded bolt 14 is screwed into 
a tapped block 15 which is part of the dle 2. One 
end of this bolt is provided with knurled head (6, 
and the other end of the bolt is provided with a 
stop 17. The cam 1/1 is bored with a hole to per- 
mit the passage of the bolt 14, but sald hole is 
small enough to prevent the passage of the stop 
(1, so that by adjusting the length of the bolt 
{4 between the block 15 and the cam (1, the move- 
ment of the section 10 and the finger 8 Is de- 
termined. A setscrew (8 locks the bolt 14 into 
position. 

A plurality of embryos 1 are punched in the 
wire before sald wire reaches the next stage of 
operation. At this stage the wire passes between 
a lower punching die 19 which is supported on 
a spring 20, and an upper die 21 which is part 
of the die block {. An enlarged diagram of this 
set of punching dies {s shown in Figure 1, where 
the action between the die 19 and the die 21! 
punches out a serration 22 on elther side of the 
wire 3. The punched scrap 23 !s blown away by 
means of compressed air through the pipe 24 
which is situated in the grooved part of the die 
punch 2/. The die 21 is also provided with a 
semi-circular cutting edge for the purpose of 
cutting out a semi-circular section as shown at 
26, the use of which will be described in connec- 
tion with the fina] stage in the making of the 
slide fastener stringer. 

The final stage in the operation of the machine 
may be more fully comprehended by reference 
to both Figures 1 and 2. The lower die block 2 
is also provided with a guiding block 26 which has 
a slot 27 for guiding the stringer tape 28. As 
this tape Is usually finished on one of its edges 
with a pair of rounded cords 29, a circular guide 
30 is also provided in the block 26 to accommodate 
the sald cords. When the wire 3 reaches the po- 
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sition where the cord 28 nests within the died 
out section 28 which forms the inner wall of the 
element, the jaws 3! become located between two 
opposite clamping hammera 32 and 33. The die 1 
is provided at this point with a pair of cams 34, 
34. On the downward stroke of the die { the 
cams 34, 34 compress the hammers 32 and 33 
agalnst both sides of the element jaw 3! so that 
the element becomes permanently clamped to the 
tape 28 at its corded edge. 

Throughout this entire operation the individual 
element as indicated by 31 remains an integral 
part of the wire 3, and only after the jaws have 
been clamped onto the tape, the element 35 is 
severed from the wire 3 along the line 25 by the 
die 21. This of course gives greater stability to 
the individual element than is provided in existing 
machines where such elements are individually 
and separately attached to the tape, thereby pro- 
viding a greater degree of precision to the spacing 
of the elements on the tape. 

The tape 28 is fed into the machine in a ver- 
tical position. It is held stretched to the re- 
quired degree of tension between the reel on 
which it is originally wound and a4 spacing mech- 
anism such as is shown in Figures 3 and 4. To 
an eccentric wheel 36 which is attached to the 
press shaft 81, is pivotally attached an arm 38 
whose length is adjustable by means of a turn- 
buckle or some such mechanism 38. The arm 
38 is also pivotally attached to a horizontal] arm 
40, the bearing at this point being on a movable 
block 4! for the purpose of adjusting the location 
of this bearing along the arm 40. One end of 
the arm 40 is eccentrically attached to a friction 
clutch 43. Shaft 44 {s supported by bearings 45 
and 46 which are in turn supported by the walls 
of the press. A knurled wheel 47 is mounted on 
the shaft 44 in a position above the guide block 
28. The tape with the fastener elements attached 
thereto which will now be referred to as 28’ rolls 
over the wheel 41 and 1s held tightly pressed 
against the knurls by an upper wheel 48. The 
wheel 47 is attached to the shaft 44 by means of 
a friction clutch 49 which is directly attached to 
the shaft 44, and the clutch 43 is similarly at- 
tached to the said shaft. The clutches 43 and 
498 are so arranged as to provide rotation to the 
shaft 44 In one direction only so that one stroke 
caused by the eccentric 36 turns the shaft 44 
while the return stroke has no effect upon said 
shaft. Thus an intermittent movement is im- 
parted to the tape, the intermisslons providing 
the proper spacing to the fastener elements 36. 

In actual practice the machine operates In the 
following manner, although it is not intended 
thereby to limit this invention to the specific fig- 
ures which follow. The fiat wire is fed into the 
die and is moved forward by the reciprocating 
finger pushing on the embryo which has been 
drawn in an inverted position in the first station 
of the die. After the wire has fed forward 
twenty-seven times it is now in a position for 
the notching dies to function. These also are 
inverted with the male die belng in the lower 
portion. At this point the only blanking out of 
the entire process takes place, and the wire leav- 
ing this point has the embryo formed therein and 
serrated edges. The strip continues to be fed 
forward so that it now lays on the die which 
blanks the element off the strip of wire. In order 
that the element that is to be cut off be held sta- 
tionary while it is being attached to the tape, the 
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upon the tape takes place before the shearing off 
of the element is completed. In order that the 
element remain on top of the blanking die, the 
wire which is progressing through the die has to 
go down under the blanking punch, notching 
punch, and the impresseion punch. These 
punches are all the same length and therefore 
carry the wire down evenly, while the wire is 
thus going down it is supported by spring loaded 
pads which on the upward stroke of the press 
return to their norma] level. The entire pro- 
cedure is intermittently repeated. 

The machine is also provided with a catch 60 
in the lower die block 2 at the entrance of the 
stock wire. This catch is pressed against the 
stock wire by a spring 51. The catch is at an 
angie leaning away from the direction in which 
the wire 3 travels, so that the sharp edge of the 
said catch prevents the wire from backing out of 
die. 

It is obvious that changes might be made in 
nonessentials of the structure of the machine 
while retaining the essentials of the !nvention 
and I do not consider {t limited to the specific 
construction shown; therefore what I claim is: 

1. An automatic machine for the manufacture 
of slide fastener stringers in combination with a 
press, comprising an upper die block which is 
attached to the pltman of the press and a lower 
die block which is fixed to the table of the press, 
a series of upper and lower dies or punches for 
successively drawing an embryo cavity, serrating 
the edges, and punching off Individual elements 
from a stock wire, means for clamping said ele- 
ments to a standard tape, and means for feed- 
ing said stock wire to the successive stages in the 
operation comprising a sliding section which is 
part of the lower die block, a reciprocating finger 
which pushes the stock wire by engaging the 
embryo cavity and which fs part of said sliding 
section, a spring in compression which presses 
against one end of sald finger to provide engage- 
ment between the finger and embryo In the stock 
wire, a cam in the upper die block which engages 
a corresponding cam on said sliding section 
which retains the reciprocating finger, a com- 
pression spring between said sliding section and 
a fixed part of the lower die block, reciprocating 
motion being provided by the action of sald cam 
and spring, and means for controlling the ex- 
tent of said motion including a threaded bolt 
which limits the motion of the sliding section im- 
parted by the cam on sald sliding section. 

2. A machine for the manufacture of slide fas- 
tener stringers comprising in combination upper 
and lower dle blocks for relative movement to- 
ward and from one another with reciprocating 
motion, punch and die means carried by the re- 
spective die blocKs and operable with each recip- 
rocation of the die blocks to form an embryo 
cavity in fiat stock wire positioned between the 
die blocks, apparatus for feeding the stock wire 
forward including a finger that slides back and 
forth lengthwise of the flat stock wire with each 
reciprocation of the die blocks and in constant 
contact with the stock wire and against metal 
displaced by the operation of the punch and die 
that form the embryo cavity, finger-supporting 
and reciprocating mechanism carried by one die 
block, abutment means carried by the other die 
block in position to operate sald mechanism for 
moving the finger with each reciprocation of the 
die blocks, and other die means carried by the die 
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One end of a slide fastener element, and for cut- 
ting off the end portion of the wire stock to 
complete the slide fastener element after the ele- 
ment is in position astride a tape. 

3. An automatic machine for the manufacture 
of slide fastener stringers including in combina- 
tion a press, an upper die block attached to the 
pitman of the press and a lower die block fixed to 
the table of the press, a series of cooperative 
punches and dies carried by the die blocks for 
successively forming an embryo cavity, shaping 
the edges, and punching off {ndividual elements 
from a stock wire after sald elements have been 
successively advanced to positions astride a tape, 
clamping mechanism carried by one of the dle 
blocks for clamping individual elements to the 
tape, deciprocating feeding mechanism carried 
by one of the die blocks for feeding the stock 
wire with a step-by-step motion past the suc- 
cessive dies and punches and to sald clamping 
means, abutment means on one of the die blocks 
for operating the clamping mechanism and the 
feeding mechanism carried by the other die block 
with each stroke of the press, a spring for re- 
turning the feed mechanism after each stroke, 
a finger comprising a part of the feeding mecha- 
nism with an end portion that engages metal 
displaced by the forming of the endmost embryo 
cavity, and means for holding said end portion 
of the finger in contact with the stock wire. 

4. A machine for the manufacture of slide 
fastener stringers comprising in combination 
with a press, a reciprocating finger operated by 
the movement of an upper die block connected to 
the pitman of the press for intermittently feed- 
ing the stock wire from which slide fastener ele- 
ments are made, upper and lower die combina- 
tions for punching embryos in the stock wire, 
a notching die adjustably attached to the upper 
die block and a complementary notching die in 
a lower die block supported by a compression 
spring, the upper and lower notching dies being 
for the purpose of serrating or notching the edges 
of the stock wire to form the outer contour of 
the Jaw of the fastener element, said die com- 
binations also including means for shearing off 
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the individual fastencr elements from the rest of 
the stock wire after each of said elements has 
been brought into a position astride a standard 
slide fastener tape, and means for attaching the 
elements to the standard slide fastener tape. 

5. A machine for the manufacture of slide fas- 
tener stringers comprising in combination with 
a press, a reciprocating finger for feeding stock 
wire, dies for drawing embryos in said wire, 
dies for forming the edges of sald wire and 
punching the individual fastener elements from 
the said stock wire, means for clamping the sald 
elements to standard stringer tape, and means to 
feed the tape to space the fastener elements 
thereon Including a shaft which is supported from 
the walis of the press above the upper die block, a 
knurled wheel mounted on said shaft by means 
of a friction clutch, a second friction clutch which 
is attached to the end of the shaft, an oscillat- 
ing arm which Is attached eccentrically to the 
second friction clutch and operatively attached 
at its other end to said main shaft, and a con- 
necting rod between the said eccentric on the 
press shaft and the osculating arm, so that upon 
the rotation of the press shaft an intermittent 
motion in one direction is imparted to the spacer 
shaft and the knurled wheel thereon, and to the 
slide fastener stringer between the said knurled 
wheel and a pressure wheel provided for that 
purpose. 
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MAKING FASTENERS. 


Application filed October 19, 1918. 


To all whom it may concern: 

Be it known that Gipkon SUNDRBACK, a 
subject of the King of Sweden, and resident 
of Meadville, in the county of Crawford and 
State of Pennsylvania, has invented certain 
new and useful Improvements in Making 
Fasteners, of which the following is a speci- 
fication. 

This invention relates to a machine and 
method for producing straight and curved 
fastener stringers, such as shown in my Pat- 
ent No. 1.219.881 dated Mareh 20, 1917. and 


also the curved stringers shown in my appli-. 


eation Serial No. 159139, filed April 2, 1917, 

By the method herein disclosed, fastener 
stringers embodying a predetermined num- 
ber of interlocking jaw members are made 
on a straight stringer for a predetermined 
curve, which: are cut apart and assembled 
on the curved closure, one stringer with 
varying spacing of the interlocking mem- 
bers combining with a succeeding one with 
different spacing to form a complete accu- 
rately fitting fastener. 

The uses of this fastener are very diversi- 
fied, straieht fasteners as shown in said pat- 
ent being used on corsets, money belts, foot- 
wear, clothing, stretchers, tents and other 
closures of various kinds, while curved fas- 
teners as shown in said application are used 
for automobile curtains, hand hole closures, 
etc. where by reason of the curve, a wider or 
more convenient opening is obtained than 
with an equal length of straight fastener. 
Tn order to produce a curved fastener which 
will be easy to apply and properly function, 
the spacing of the members on the outer 
stringer should vary relatively to the spacing 
on the inner stringer, while on a straight 
fastener, the spacing is the same. 

The general type of machine is disclosed 
in my Patent 1,331,884, dated February 24, 
1920, of which this application is a continu- 
ation in part, the novel features of this ap- 
plication being specifically in the tape feed- 
ing mechanism, and broadly in the combina- 
tions thereof with the jaw member making 
and setting mechanisms of said earlier ap- 
plication. : 

In the accompanying drawings, 

Fig. 1 is a side elevation of a machine, | 


Serial No. 258,918. 


Fig. 2 is a front elevation, 

Fig, 3 is a plan view showing the die and 
die block, : 

Fig. 4 is a vertical section on the line 4—4 
of Fig. 3, 

Figs. 5, 6, 7, 8 and 9 are details of the top 
or stripper plate, which hold the blank down 
on the cies; 

Fig. 10 1s a cross-section on the line 10—10 
of Fig. 4 showing the passageway for the 
blank; 

Figs. 11 and 12 are side and front ele- 
vations, respectively, showing the move- 
ments by which the punching is pressed back 
into the blank as the punchers are with- 
drawn: 

Fig. 13 is a side view of the tape feeding 
mechanism ; 

Fig. 14 is a front view of the tape feeding 
mechanism ; 

Fig. 15 is a side elevation showing a fur- 
ther detail of the tape feed; 

Fig. 16 is a further detail front’ view ; 

Fig. 17 is a plan view of the tape tension; 

Fig. 18 is a front view of the variable tape 
feeding mechanism ; 

Fig. 19 is a top view; 

Fig. 20 is an end view of a double pawl 
controlling mechanism in neutral position ; 

Fig. 21 is an end view in acting position, 

Fig. 22 is an end view of the tripping 
mechanism ; 

Fig. 23 is a front view of Fig. 21; 

Figs. 24 and 25 are top views of details; 

Fig. 26 is a plan view on an enlarged scale 
showing the blank and jaw members at dif- 
ferent stages; 

Figs. 27, 28 and 29, show various forms of 
stringers produced by different settings of 
the machine. 

1 represents a metal biank, which may be 
in the form of a flat strip, which is fed into 
the machine from the rear toward the front. 
The machine is applicable to separate blanks 
as well as to a continnous strip, but in mak- 
ing very small fasteners such as herein 
shown, which may be as small as one-eighth 
inch long and one-sixteenth inch wide when 
fastened and applied to the tape. it is pref- 
erable to employ a strip. Referring to Figs. 
1 and 4, the blank 1 enters gude 2 and 
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passes through feed rolls 3, 3, then through 
guide 9 to the die unit 10, and between the 
side guide plates 11, (see Figs. 3 and 1U). 
The guide plates 11 are controlled by wedges 
12 (see Figs. 3 and 10). The wedges 12 are 
operated through a slide 13 (see Figs. 3 and 
4), and cam plates 14 by the punch head 15, 
held in the slide 16 (see Figs. 11 and 12) 
and moved up and down through connecting 
rod 17 and crank 18 on the main shaft &. 
The feed rolls 3, 3 are operated by ratchet 
4, pawl 5 and connecting rod 6 from eccen- 
tric 7 mounted on the main shaft 8 (see Figs. 
1 and 2). 

22 is the blanking punch which punches 
out the entire member and the piece 34 into 
die 23 (see Figs. 3 and 4). As the punch 22 
draws out of the die, the plunger 24 carried 
by plunger holder 25 and sleeve 26, is ac- 
tuated by spring 27 to press the punchings 
back into original place in the metal blank 
1. The piece 34 (Fig. 26) lies in the blank 
between the jaws 35 of the punching. This 
scrap piece 34 is pushed out of the blank 1 
by punch 36 (see Fig. 4) into the hole 37 in 
die unit 10. The next step is to press or form 
the punching in its final form ready to be 
clamped on the tape, and this is effected by 
punch 38 and recess 39 in die unit 10 (Figs. 
4 and 5). 

On the down stroke of head 15. as the 
punches are nearing the blank, the cam 
plates 14 (see Fig. 3) draw the wedges 12 


toward the back, pressing the guide plates 
11 toward each other with the eae in be- 


tween, thus holding the blank firmly in place 
until released by the forward movement of 
the wedges 12 on the up stroke of head 15. 
Figs. 3 and 4 show the position at the mo- 
ment the clamping movement of the guide 
plates 11 has been effected. To allow for 
wear and variation in the width of the 
blank, 1, the space between the guide plates 
11 is adjustable by blocks 19 and set screws 
20 (see Figs. 3 and 10). 

The function of the guide plates 11 is of 
vital importance. At the time of punching, 
the two plates hold the material firmly 
against spreading and distortion either of 
the punching or of the blank. This enables 
the subsequent operations on the punching 
to be controlled throngh the blank, and en- 
sures such perfect shape of the finished 
punchings and correct positioning thereof in 
the dies, as to produce a highly uniform and 
symnietrical fastener member and product. 
When the guide plates 11 draw tight around 
the blank 1, they not only bring the blank 
into a central position over the dies, but 
force the punchings, if they should happen 
to get out of place, into correct position 
lengthwise of the blank. The guide plates 
spread apart during the feed and allow an 
easy and free movement of the blank. It 
also allows the interlocking or projecting 
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end of the fastener punching to lift up out 
of the recess 39 (see Fig. 4) in die unit 10 
after the impression of punch 38. 

At this time the blank strip 1, after reach- 
ing die unit 10, is confined between die unit 
10 on the bottom and stripper plate 21 on the 
top (see Fig. 10.) 

In order to avoid reliance solely upon 
spring 27 to press the punching back into 
its original place in the blank as punch 22 
withdraws, a positive movement is provided. 
Rod 28 in addition to spring 27 exerts pres- 
sure on sleeve 26 thus forcing the punching 
into its place in the blank. Rod 28 is acted 
upon through screw 29 in lever 30 (see Figs. 
11 and 12) and connecting links 31, 32 from 
eccentric 33 on main shaft 8. Upon the re- 
turn of the punching to its proper place in 
the blank and with the co-operation of the 
side guides, 11, top of die unit 10 and strip- 
per plate 21, the punching can now be fed 
forward by the blank feed rolls 3, 3, without 
any danger of becoming displaced. A dis- 
placement at this time would cause niuch 
trouble becanse of the extreme accuracy re- 
quired in finished fastener members of such 
small dimensions. 

The blank after return of the punching is 
fed forward as above stated so that the scrap 
as 34 can be pushed ont of the blank 1 

by punch 36, and then the punching is 
pressed into recess 39 in die unit 10 by punch 
38 to form the interlocking recess ian pro- 
jection. At this time, it is necessary to hold 
the blank and punching down onto the face 
of the die unit 10 and also to hold it against 
lateral spreading by contraction of the side 
guides 11. The stripper plate 21 partly per- 
forms this function, but in addition there is 
provided a yielding presser or floater 40 (see 
Figs. 5, 6, 8) which is mounted in stripper 
plate 21 and bears down on the jaws 35 of 
the punching, and on the blank 1, by means 
of springs 41 (see Fig. 4) and plunger 42. 


This plunger 42 is timed and adjusted to- 


commence pressure as soon as the forward 
movement of the blank stops, and can be ad- 
justed to exert a positive pressure upon the 
blank and punching by contacting with a 
Jug on punch block 15 when the punches are 
in their lowest position. Thns the blank and 
punching are firmly held in position while 
the transversely elongated recess and pro- 
jection are formed by the punch 38 and die 
recess 39. 

When the blank 1, still carrying the fas- 
tener member, which is now finished and 
ready to be pressed on the tape. is again fed 
forward, the floater or presser 40 yields up- 
wardly so as to permit the projection of the 
fastener member to lift ont of the die recess 
39 so that it can be carried forward into re- 
cess 43 (Figs. 3 and 4) ready to be set. To 
prevent the fastener member punching from 
lifting out of the blank 1 altogether, the 
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lift of the yielding presser 40 is limited as 
shown in Fig. 9. Figs. 6 and 7 show the 
presser 40 at its lowest position and Figs. 
8 and 9 show it at its highest position. 

The finished punching is now carried for- 
ward by the next motions of the feed rolls 
3, 3 until it reaches the position where the 
jaws 35 straddle the corded edge of the tape 
44 (see Fig. 26). The tape 44 is fed in- 
termittently upwards and at right angles to 
the blank feed through the hole and slot 45 
(see Figs. 3 and +) in die unit 10. In this 
position, the jaws 35 are elamped around the 
corded edge of the tape by side tools 46 (see 
Figs. 3 and 26) which simultaneously press 
toward each other on the outside of 
the blank 1, while the formed jaw member 
is being held between the top of the die unit 
10 and the resilient presser 40 (see Figs. 3 
and 4). The side tools 46 whieh set the 
jaw members on the carrier element, tape or 
stringer, are held in the slides 47, which are 
connected at 48 to lever 49, rock shaft 50, arm 
51, and link 52 to puneh block 15 (see Fig. 
2). When the clamping movement is com- 
pleted, the tape feeds up and lifts the jaw 
member elamped to its corded edge, out of 
the residue of the blank, 1, the tape and at- 
tached jaw member passing throngh slot. 53 
in floater 40 (see Fig. 5). There now re- 
mains of the blank 1 only the two edges, 
which are fed through the tubes 54 (see 
Figs. 8 and 4) and eut into small pieces by 
knives 55 connected to the actuating heads 
48 of the side tools, the pieces falling down 
through chute 56. 

In order to prevent slipping of the feed. 
the blank 1 is maintained clean and dry 
while engaged hy the feed rolls 3, 8, and 
the necessary lubrieation of the blank is 
done after it has passed the feed. This 
is accomplished by an ordinary oi] pump 
AT (see Fig. 1) which drips the Inbricant 
down in tube 58 mounted centrally over 
the blank 1. Soap and water is preferably 
used as a lubricant. becanse it does not 
leave a stain on a fabric tape. 

The tape is wound on spool 59, and leads 
through guide 60, then up throngh float- 
ing tension 61, through hole 45 in die unit 
10, then through hole 62 in the punch holder. 
then around feed roll 63 having «a knurled 
surface for the tape and a groove 64 for the 
jaw members, then the tape leads ta winding 
spool 65 driven by belt 66 from the main 
shaft. The groove 64 serves as a leader 
and prevents lateral displacement of the 
tape in Pee around teed roll 63. The 
grip is also assisted by the roughened sur- 
face in conjunction with tension 51]. 

The tension 61, shown in Fig. 17, con 
prises two tension plates 67 having gnid- 
ing grooves for the cord, and mounted loose- 
ly on the ends of levers 68 which are pivot- 


ally connected at 69 and normally pressed’ 


8 


npart by spring 70 mounted between screw 
bushings 71, which can be turned so as te 
vary the spring pressure at plates 67. The 
pressure of the jaws 1s transmitted through 
screw 72 located at about the center of plates 
67, so that the plates can rock slightly on 
the ends of the screws and adjust. them- 
selves to irregularities in the tape without 
varying .the friction. In order to prevent 
puckering the plates 67 at the entering side 
are tapered so as to smooth out the tape 
before it reaches the setting point of the 
jaw members. It will thus be seen that the 
tape is positively controlled by the feed roll 
63, and the varying control of roll 63. for 
varying the spacing between jaw members 
on a single fastencr stringer, and the blank 
spacing bet ween successive stringers will now 
he deserithed. 

Another part of the mechanism when put 
into operation automatically produces an 
auxiliary movement of the tape roll by 
whieh the regnlar spaeing between the in- 
terlocking members is alternatingly increased 
and decreased in any desired portion of a 
group of members or stringer, thereby pro- 
ducing in one group an increased spacing 
eorresponding with the decrease in spacing 
between members in a following group. 
Two of these alternating gronps form a fas- 
tener whieh will. by reason of the differ- 
ence in spacing, take a enrve with the larger 
spacings on the outside and the smaller 
spacings on the inside. The increase or de- 
crease in the tape feed added to or taken 
off from the regular feed is uniform so 
that the spacing between the members with- 
in the portion of increase or decrease re- 
mains constant. As a eonseqnence the curve 
of the fastener is eircular in form of a 
radins proportionate with the difference be- 
tween spacing of the members on the ont 
and inside stringer. The mechanism is ad- 
justable to make anv desired length of curve 
within its limits. 

With this feeding mechanism it is op- 
tional to make either straight or curved or 
a combination of straight and curved fas- 
teners in predetermined lengths. The 
length of a fastener is determined by the 
number of interlocking members on the tape 
grouped together between the blank spaces. 
When the mechanism is set for preducing 
straight fasteners the spaeing between the 
members in a eroup is constant. 

For each two stringers the mechanisui for 
increasing and decreasing the vegular spac- 
ing makes one reeiprocating trip thus mak- 
ing one complete enrve to each fastener only. 
But as the timing of the mechanism in its 
relation to the blank spaeing between the 
stringers is adjustable the setting can he 
made to produce the blank space which di- 
vides the stringer in center of a curve or 
any other part of the curve. It follows that 
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if part of the curve for which the mecha- 
nism is set forms the end of one stringer 
and the other part of the same curve forms 
the beginning of another stringer a fas- 
tener which in effect has two curves, one 
curving in the opposite directior. to the 
other is produced. 

Tape feed roll 63 is rotatably mounted 
on shaft 75 and is driven thereby through 
a clutch member later to be described. 
Keyed to shaft 75 is a ratchet wheel 76, and 
rotatably mounted on shaft 75 is a bell crank 
201, the latter carrying pawl 120 pivotally 
mounted on one arm thereof, and having 
its other arm pivoted to and oscillated by 
connecting rod 17’. Pivoted to the other 
end of connecting rod 17’ is crank pin 138’ 
in crank plate 21’, the latter being keyed 
to shaft 8. Crank pin 188’ is carried by a 
block clamped or otherwise adjustably se- 
cured in a radial slot in crank plate 21’, 
and by varying the radius of crank pin 
138’ the throw of pawl 120 may be adjusted 
as desired. Spring 202, between bell 
crank 201 and pawl 120 tends to maintain 
the latter in engagement with the teeth of 
ratchet 76. The actual throw of pawl] 120 
is very much greater than is required for 
the spacing of the fastener members, only 
a portion of the actual throw being used 
for this purpose, while the full throw is 
used to feed blank spaces. To secure the 
required effective throw for proper spac- 
ing, a shield 127 is provided over part of 
the are of travel of pawl 120 to hold the 
latter out of engagement with the teeth of 
rachet 76. Pawl 120 passes over shield 127 
near the end of its throw, and spring 202 
then draws it into engagement with the 
teeth of ratchet 76, giving the latter a mo- 
tion of intermittent rotation. Shield 127 is 
angularly adjustable to provide for the feed- 
ing of ‘any desired number of teeth. For 
the feeding of uniformly spaced fasteners 
for straight lengths, the movement of tape 
feed roll 63 is identical with that of shaft 
75. Te increase or diminish the space be- 
tween the fasteners, and so provide for 
curved lengths, the motion of shaft 75 is 
modified by a clutch connection, later to 
be described, in transmitting such motion 
to tape feed roll 63. 

The spacing control obtained by variable 
movement of feed roll 63 throngh pawl and 
ratchet tripping and differential driving 
means is shown in Figures 18-25. Refer- 
ring to Figure 18, ratchet 76 acted upon by 
pawl 120 is keyed to the shaft 75 which 
carries splined sleeve 77. This sleeve 77 
has a spiral clutch connection 78 with the 
longitudinally fixed sleeve shaft 79 carry- 
ing feed roll 63. 80 is a friction brake. 
The sleeve 77 revolves within and moves 
longitudinally with drum 81 threaded on to 
the longitudinally stationary extension of 
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bearing 82, so that by rotary motion of 
drum 81 the sleeve 77 is moved axially. 
For regular spacing the drum 81 .is sta- 
tionary and the intermittent uniform move- 
ment of ratchet 76 is unparted through 
shaft 75, sleeve 77, sleeve shaft 79 onto 
the tape roll 638. To merease or decrease. 
the regular internittent rotary motion of 
roll 63, the drum 81 is revolved intermittent- 
ly corresponding therewith and moves the 
sleeve 77 axially m one or the other di- 
rection. thereby, through the spiral clutch 
78, adding to or substracting from the uni- 
form movement imparted by ratchet 76. 
The drum 81, Figures 20 and 21, is revolved 
by double paw! 88 pivoted at 84 on rocker 
arin 85. The latter is connected by pin 86 
to cross head 87 and reciprocates, fixed in 
its vertical plane, between the positions A 
and B. The back of pawl 83 has three 
notches, one central which by reason of a 
good fit with the poimted end of plunger 
88 serves to hold the pawl in neutral posi- 
tion, as illustrated in Figure 20, and one at 
each end to position the spring pressure 
of plunger 88 to hold the pawl in one or 
the other of the actuating positions. If 
the double pawl 83 is in actuating position 
on one side the feed roll 63 will be ac- 
celerated relatively to ratchet 76 throngh 
the spiral clutch 78, and if in the other 
actuating position the feed rol] will be re- 
tarded, while if the pawl is in neutral posi- 
tion, as shown in Ficure 20, the drum 81 is 
at a standstill and tape roll 63 is acted wpon 
only by the drive through ratchet 76. 

The position of the plunger 88 relative to 
the three notches on the back of pawl 83 is 
controlled by screws 89 on plunger rod 90 
and screw 91 on plunger rod 92, (see Figs. 
20, 21, 22, 23) on one hand and by pin 93 on 
ring 94 and pin 95 on ring 96, (see Figs. 
19, 20 and 21) on the other. The screws 89 
and 91 act on the spring plunger 88 to move 
it out of neutral position into one or the 
other actuating positions, in other words 
control the starting of the increased or de- 
creased spacing of the fastener members, 
whereas the stopping is controlled by the pins 
93 and 95. The rings 94 and 96 (see Fig. 
19) are adjustably fastened to, as by set 
screws (not shown), and move with the drum 
81 whose length of travel is determined by 
their positions. Revolved by the pawl 83, 
the drum carries the pin 93 on ring 94 in a 
screw thread line until the pin pushing on 
one branch of the double lever 97 (see Figs. 
21 and 19) connected with the spring plun- 
ger 88 through shaft 98 and spring barrel 
99 throws the spring plunger 88 into the 
nentral position on back of pawl 83. Fig- 
ure 21 shows pin 93 about to act on double 
lever 97. The pin has been bronght up into 
this position by the last upward stroke of 
rocker arm 85 and is now held by collar 103 
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(Fig. 19) acting as a brake on the drum 81 
to which the ring 94 and pin 98 are fastened. 
The rocker arm 85 (Fig. 21) is on tts down- 
ward stroke and phinger 88 will have moved 
into the neutral notch on back of pawl 83 
when it reaches the end of the stroke at po- 
sition B, thus stopping the movement of the 
drum 81. The pawl now remains neutral and 
the drum idle until the spring plunger 88 
acted upon by screw 89 on plunger rod 90 
(see Fig. 20) throws the pawl 83 into actu- 
ating position and starts the drum in the 
opposite direction to continue until pin 95 
on ring 96 (see Fig. 19) arrests the motion 
by bringing pawl 83 into neutral position 
through pressure on the other branch of 
double lever 97. The duration of increased 
or decreased’ spacing, in other words the 
length of a curve in the fastener, is thus con- 
trolled by the position of rings 94 and 96 
on the drum 81. The colar 103 (see Fig. 
18) mounted slidably in a slot of drum 81 
has a brake lining 112 which serves to hold 
the drum against the back stroke of the pawl 
$3 and pressure on pins 93 and 95 required to 
throw spring plinger 88 into neutral posi- 
tion as well as to prevent accidental rotary 
movements. 

To start the drum 81 the pawl 83 is thrown 
from neutral into actuating position by one 
or the other of screws 89, 91 on plunger rods 
90, 92 (see Figs. 23, 24 and 25). The lat- 
ter slide in bearing 82 and are connected 
by lever 100 pivoted at 101 on bearing 82. 
When screw 91 is in central position at E 
(Fig. 23) the screw 89 is in central position 
at The positions at 1 and G of screw 89 
correspond with positions C and D of screw 
91, respectively. Only one of the said screws 
can be in actuating position at once. To 
move pawl 83 out of neutral position screw 
91 is brought to position C (see Fig. 23) 
directly above spring plunger 88, so that 
when rocker arm 85 moves into position A 
(see Fiy. 21) the spring plunger is caused 
by screw 91 to throw pawl 83 into actuating 
position as shown in Fig. 21. To revolve 
drum 81 in the other direction, screw 89 is 
similarly brought to position G (Fig. 23) 
to move spring plunger 88 in the other direc- 
tion as rocker arm 85 moves towards posi- 
tion B shown in Fig. 21. The timing of a 
period of increased or decreased spacing or 
in other words the position of a curve rela- 
tive to the straight portions of a fastener 
and the blank spaces between the groups of 
members is thus controlled by the positions 
of screws 89 and 91 on the plunger rods 90 
and 92. 

The movement of the plunger rods 90 and 
92 carrying the screws 89 and 91 is con- 
trolled by the axial movement of drum 81 
through collar 103, rod 104, lever 105, 
pronged slide 114, and spring 102, (Figs. 
18-19) on one hand and catch 106, dog 107 


and trip 108 on the other, (Figs. 22-23). 
Catch 106 fits slot 109 in plunger 90 and is 
solidly connected with dog 107 through shaft 
110. Actuated by spring 111 (Fig. 22) the 
catch 106 is constantly pressing against the 
plunger rod 90 and when this rod in its 
travel back and forth brings the slot 109 
in line with the catch 106 (Fig. 23) the 
latter snaps in and locks the plunger rods 
and screws 91 and 89 in their respective po- 
sitions EK and H. The release of rod 90 is 
accomphshed by the trip 108 (Figs. 22-23) 
slidably secured to friction ratchet 119. This 
ratchet makes one revolution for each group 
of interlocking members or for each stringer. 
Once in each revolution the trip 108 lifts 
the catch 106 out of the slot 109 in rod 90 
and releases the rods 90 and 92 for longitudi- 
nal movements. Referring to Fig. 19 the rod 
104, dovetailed to collar 108 in the slot of 
drum 81, travels back and forth with the 
axia] movement of the drum and through 
its connection oscillates the forked end of 
the lever 105 pivoted at 113 as shown in Fig. 
25. Guided in a slot in the bearing 82 and 
interlocked with the forked end of lever 105 
is the slide 114, see Figs. 22 and 23, having 
two prongs 115 and 116 extending upwards 
into a slot in plunger rod 92, (Fig. 23). The 
two prongs embrace a compression spring 
102 lodged within the plunger 92 (Fig. 24). 
Moved by the lever 105 the prongs on slide 
114 oscillate with the movement of the drum 
81 and press the spring 102 against the plun- 
ger rod 92 at point 117 when moved in one 
direction and at point 118 when moved in 
the other (Fig. 25). 

Friction ratchet 119 determines the length 
of a stringer by timing the increased feed 
of tape to produce a blank space which 
separates one group of members from an- 
other. 

The driving pawl 120 for ratchet 76 auto- 
matically feeds ratchet 76 the excess length 
of tape required for this purpose, through 
a second pawl 122 (Figs, 15 and 16) pivoted 
on pin 123 and held against pin” 124 by 
spring 125. Pawl 122 is mounted on the 
friction ratchet 119. and extends over the 
teeth of ratchet 76. The friction ratchet 
119 is rotatably mounted on shaft 75 (Fig- 
ures 13 and 14) between ratchet 76 and 
shield 127, and is held against accidental 
rotary movement by brake 128 (Fig. 16). 
As the secondary pawl 122 is carried around 
on the frictoion ratchet 119, it reaches the 
position where pawl 120 at the rear end of 
its stroke rides over it. At the beginning 
of the forward movement pawl 120 then 
eatches the secondary pawl 122. The spring 
125 (Fig. 15) yields to the pressure of paw] 
120 allowing the secondary, paw] 122 to 
swing until its forward edge engages the 
teeth of ratchet 76. The swinging move- 
ment being arrested, continued pressure of 


70 


90 


100 


110 


115 


125 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


65 


S 


pawl 120 carries with it the secondary pawl 
122, the two ratchets 119 and 76, the shaft 
75 and the tape. The ratchet 119 is moved 
hy ring 130 (Fig. 15) through rolls 131 and 
springs 132. Arm 133 which operates ring 
130 is operated by the spring 134 and con- 
necting rod 6 through pin 135 in clamp 136 
fastened to connecting rod 6. Eccentric 7 is 
operated by shaft 8 and carries the connect- 
ing rod 6. The stroke of arm 133 is ad- 
justable by the micrometer head 137 in 
bracket 138 (Fig. 15) attached to the frame 
of the machine. The adjustment ranges 
from a maximum length equal to the throw 
of connecting rod 6 to a very small mini- 
mum. Thus the secondary pawl 122, car- 
ried around by the friction ratchet 119, is 
made to complete a single revolution dur- 
ing a predetermined number of operations 
of the machine according to the setting of 
micrometer 137, and in this way determines 
the length of the fastener. When the sec- 
ondary pawl 122 is effective, it will be seen 
that a long throw will be given the tape 
feed, equal to the full stroke of paw! 120. 

The trip 108 slidably mounted on the 
friction ratchet 119 which carries the sec- 
ondary pawl 122 is adjustable to any posi- 
tion on the ratchet so as to release plunger 
rods 90 and 92 for action to start the in- 
crease or decrease in the spacing at any 
point of a stringer. This trip 108 starts one 
carve at a predetermined point in each 
stringer, but 1f set in a position relative to 
the pawl 122, so as to start the curve near 
the end of one stringer and the curve con- 
tinues on the next, a fastener made up of 
stringers as shown in Fig. 29, having one 
curve at each end will be produced. 

When pin 93 on ring 94 stops the barrel 
81 (Fig. 19) by moving the spring plunger 
88 and pawl 83 (Figs. 20 and 21) into neu- 
tral, the rod 104, (Fig. 19) has moved with 
the drnm and brought the lever 105 into a 
position illustrated in Fig. 25, where the 
position of prong 115 on slide 114 held by 
the lever exerts pressure on plinger rod 92 
at point 117. The plunger rod 92 by reason 
of its connection through lever -100 with 
plunger rod 90 is held by catch 106 in slot 
109 (Fig. 23) and serews 89 and 91 locked 
in their respective positions H and E. The 
rocker arm 85 is brought to idling up and 
down between A and B (Tig. 21). The 
sleeve 77 is held axially by the idle drnm 
81 and revolving intermittently with the 
motion of shaft 79 transmits to tape roll 63 
the movements of ratchet 76 and feeds the 
tape for regular spacing of a straight fas- 
tener, The friction ratchet 119 is travelling 
in accordance with the stroke of arm 133 
(Fig. 15) and brings the trip 108 (Fig. 22) 
in a clockwise direction up towards the 
trip 107. Continuing the movement of the 
trip 107 catch 106 is lifted out of the slot 
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109 and forced by the spring pressure at 
point 117 (Fig. 25) the plunger rods 92 and 
90 (Fig. 23) are suddenly thrown into new 
positions and bring screws 89 and 91 from 
their neutral positions at H and E into 
positions G and D respectively (Fig. 23). 
Screw 89 is now directly in line with spring 
plinger 88 and forces it out of neutral posi- 
tion shown in Fig. 20, upwards, as the rock- 
er arm moves down from position A into 
B (Fig. 21) and brings pawl 83 into ac- 
tuating position. The drum 81 now com- 
mences its intermittent rotary movement in 
an anticlockwise direction and guided by 
the left threads on bearing extension 82 (Fig. 
18) moves axially towards the tape feed roll. 
Sleeve 77 now transmits to the tape feed roll 
63 for each revolution of the machine the 
recular forward movement of pawl 76 as 
well as a regular slight backward movement 
as the clutch end of sleeve 77 moves longi- 
tudinally into the clutch end of sleeve shaft 
79 (Fig. 18) producing as a result a short- 
ened forward movement of the tape feed 
roll 63 or a decreased spacing between the 
members going onto the tape. As the drum 
81 continues its axial] movement the lever 
105 releases the spring pressure at point 
117, (Fig. 25) and ‘gradually exerts pres- 
sure in the opposite direction through prong 
116 at point 118. Free to move, the rods 
90 and 92 yield to the spring pressure and 
move the serews 89 and 91 back from the 
positions G and D towards H and E, (Fig. 
O23), 
has meanwhile been passed by the trip 108 
and now controlled by spring 111 snaps 
into the slot 109 and locks the serews 89 and 
91 in the H and E positions. The lever 105 


continues to move with the drum and prong 105 


116 (Fig. 25) is now compressing spring 
102 agaist point 118 in rod 92 which is 
now locked. The movement of the 
drum 81 continues until pin 95° on 
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When reached, the catch 106 which 100 


ring 96 comes in contact with the double 110) 


lever 97, and brings pawl 88 into neutral, 
stopping the drum and the backward move- 
ment imparted to feed roll 63 by the axial 
movement of sleeve 77, thus reverting the 


| 


tape feed roll 63 to the regular forward 115) 


movement of ratchet 76 and spacing of the 
members for a straight fastener. The trip 
108 has meanwhile completed a rotnd with 
the friction ratchet 119 and again lifts the 


| 


catch 106. The pressure of spring 102 now 120) 


directed at point 118 (Fig. 25) snaps the 
screw 91 on rod 92 (Fig, 23) into actnating 
positton at C and starts the drum in the 
opposite direction, Sleeve 77 is now moying 


away from tape feed roll 63 and thereby 125 


transmits a slight forward movement to 
the tape roll, in addition to the regular 
movement by the ratchet 76, and the ma- 
chine is thus producing a stringer with in- 
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the drum is again stopped by pin 93. The 
secondary pawl 122, which in connection 
with pawl 120 and ratchet 76, acts upon the 
tape feed roll 63 to effect the blank space 
of tape dividing one stringer from another, 
travels with the friction ratchet 119 at the 
sume rate of speed as the trip 108. The 
latter is adjustable on the friction ratchet to 
any position in relation to pawl 123. and 
when set, repeatedly sets the drum S81 into 
motion at the predetermined time relative 
to the action of pawl] 128, in other words, 
places the curve in any desired position in 
relation to the ends of the fastener. Fig. 
29 illustrates a stringer where the action of 
pawl 122 on the tape roll has taken place 
while drum 81 was in motion and half ways 
between the rings 94 and 96, and in this 
way places, half of one curve at the begin- 
ning and half of the other curve at the end 
of the same fastener. 

Tn order to produce curved fasteners with- 
out any straight portions the travel of the 
friction ratchet 119 is timed by micrometer 
head 187 (Fig. 15) to correspond with the 
length of travel of the drum as regulated by 
the positions of rings 94 and 96, so that trip 
108 on the friction ratchet starts the drum 
off on a reciprocating trip immediately it 
is bronght to rest by either one of the rings. 
If the pawl 122 acts and produces the blank 
space simultaneously with this stopping and 
starting of the drum, that is, groups the 
members of increased spacing on one string- 
er and members of decreased spacing on the 
next, a circular fastener results, whereas 
if the blank space groups members of in- 
creased spacing followed by members of de- 
creased spacing in succession on the same 
stringer an S shaped fastener will be the 
outcome. 

The radius of the curve is fixed either by 
the teeth on drum 81, or by the pitch of the 
threads on bearing 82 and drum 81, or by 
the pitch of the spiral cam clutch 78. The 
length of the curve varies with the travel 
of drum 81 as regulated by the distance be- 
tween rings 94, 96. The drum should be 
stopped before trip 108 has made a com- 
plete revolution. The acceleration and re- 
tard can be timed to occur at any point of 
the stringer, thereby permitting S shaped 
stringers such as shown in Fig. 29 to be 
made, 

For making straight fasteners with uni- 
form spacing, the trip 108 is removed from 
friction ratchet 119, so that the double paw] 
83 remains in neutral position after having 
been once brought there by pins 93 or 95 
on rings 94 or 96. The variable spacing 
mechanism is thus rendered entirely inopera- 
tive as long as desired. 

Figure 27 shows the strip for straight 
closure wherein the spacing is uniform while 
Figure 28 shows the strip for curved clo- 
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sure wherein, the spacing is varied, the spac- 
ing of the curved portion 140 of one group 
forming the outside or convex portion of a 
curve is the greatest and the spacing of the 
curved portion 142 of the group forming 
the inside or concave portion of a curve is 
the least, varying from the normal or stand- 
ard interlocking spacing of the straight pot- 
tion 141 to perinit a free and proper action 
of the fasteners when applied to curved 
closnres. The terms “convex” and “concave” 
are used with reference to the respective posi- 
tions occupied by the tape in relation to the 
mean line of the closure, i. e. the curve de- 
fined by the engaging portions of the fasten- 
ers. In assembling, the strip is cnt as in- 
dicated by the dotted lines in Figs. 28 and 
29, and a convex portion is fitted to a concave 
portion, either of which portions being first 
inverted. 

Tf not much variation in the lengths of 
fasteners is required, the friction ratchet 
with secondary pawl 122 can be dispensed 
with. In this case the ratchet 76 is pro- 
vided with a high tooth 139 (see Figure 13) 
which will project up above the surface of 
shteld 127 so as to be caught by pawl 120 
during each revolution of ratehet 121. By 
changing the throw of pawl 120 by adjust- 
ing clamp 188’, the length of the metal part 
of the fastener can be varied to a limited 
extent without changing the over-all length 
including the tape ends. To materially 
change the length of the fastener the num- 
her of teeth in the ratchet 76 can be varied, 
and also the diameter of feed roll 63. 

The normal spacing may be varied inde- 
pendently of clutch cam 78 and the variable 
feed mechanism, either by varying the throw 
of pawl 122 through the adjustment of crank 
pin 138’ in the slot in crank plate 21’, or 
by angularly adjusting shield 127 to render 
available a greater or less portion of the 
total throw of paw] 122. Thus the normal 
straight spacing may be made either great- 
er or less, and as the effect of the variable 
feed mechanism is superposed upon that 
dune to pawl 122, the resultant rotation may 
be made greater or less, permitting the fas- 
teners to be spaced for a curve of any de- 
sired radius. 

The broad principles of the invention can 
be carried out otherwise than as herein 
specifically shown, and the invention is not 
to be limited except as required by the scope 
of the appended claims. 

What is claimed, is: 

1. The method of making fasteners adapt- 
ed to a curved closnre consisting in affixing 
jaw members in spaced gronps on a con- 
tinuous stringer ‘in predetermined number 
while-increasing the spacing of the members 
of one group and decreasing the spacing of 
the members of a succeeding group, and cut- 
ting such continuous stringer so that said 


70 


78 


80 


85 


90 


96 


100 


105 


110 


1165 


120 


1265 


130 


20 


85 


45 


50 


55 


60 


65 


& 


groups may respectively ‘conform to the 
respective sides of the closure and interlock 
with each other in a line following the mean 
curve of the closure. 

2. The combination with means for affix- 
ing groups of jaw members to a strip, of 
means for varying the spacing between 
members at a predetermined part of a group. 

3. The combination with means for affix- 
ing complementary groups of fastener mem- 
hers to a strip with predetermined spacing, 
of means for varying the spacing at the in- 
termediate portion of the group. 

4, The combination with means for affix- 
ing complementary groups of members to 
a strip with predetermined spacing, of means 
for increasing the spacing at one portion 
of one group and decreasing the spacing at 
a corresponding portion of another group. 

5. The combination with means for feed- 
ing a strip and means for affixing jaw mem- 
bers on the edge thereof, of means for vary- 
ing the spacing of the members on prede- 
termined portions of the strip to produce 
portions of complementary spacing adapted 
to form inner and outer members of a 
curved fastener. 

6. The combination with means for feed- 
ing a strip and means for affixing jaw mem- 
bers on the edge thereof, of means com- 
prising a feed driven with a predetermined 
variation of movement relatively to a stand- 
ard to vary the spacing of the members at 
a portion of the strip. 

7. The combination with means for feed- 
ing a strip and means for affixing members 
spaced for curvilinear interlocking on the 
edge of said strip, of a strip feed having 
actuating means for effecting normal inter- 
locking spacing of said members, means for 
effecting an increased strip feed after af- 
fixing a predetermined number of members, 
and means for varying the normal spacing 
of members on a predetermined portion of 
said strip for a predetermined curve. 

8. In a fastener making inachine, the com- 
bination with a feed roll, of means for in- 
termittently rotating said roll, means sup- 
plemental to first said means for adding to 
or subtracting from each impulse thereof a 
supplemental rotation. and automatic means 
for starting and stopping the operation of 
said supplemental means at predetermined 
times in relation to first said means. 

9. The combination with an intermittently 
driven feed roll,.of a differential driving 
connection between said feed roll and its 
driving means, and means for controlling 
said differential driving connection to effect 
a constant, increased or decreased feed. 

10. The combination with a roll for in- 
termittently feeding a strip, of an actuating 
ratehet, a differential driving connection be- 
tween said ratchet and said feed roll, and 
means for controlling said differential driv- 
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ing connection to effect a constant, increased 
or decreased feed. 

11. In a fastener making machine, the 
combination with a feed roll, of intermit- 
tently rotating actuating means, a coupling 
between said actuating means and said roll, 
a cam in said coupling for adding to or 
subtracting from each impulse of said ac- 
tuating means a supplemental rotation, ac- 
tuating means for said cam, and automatic 
means for starting and stopping the oper- 
ation of said cam actuating means at pre- 
determined times in relation to said inter- 
mittently rotating actuating means, 

12. The combination with means for m- 
termittently feeding a strip, of actuating 
means comprising a ratchet and a differen- 
tial driving connection, a pawl for rotating 
the ratchet, means for periodically giving 
the ratchet an increased throw, and means 
controlling said differential driving connec- 
tion to permit increased or decreased move- 
ment of said feeding means relatively to 
the normal movement of said ratchet. 

13. The combination with means for in- 
termittently feeding a strip, of actuating 
means comprising a ratchet and a differen- 
tial driving connection, means for adjust- 
ing the normal] throw of the ratchet, a pawl 
for rotating the ratchet, means for periodi- 
cally giving the ratchet an increased throw, 
and means controlling said differential driv- 
ing connection to permit increased or de- 
creased movement of said feeding means 
relatively to the normal movement of said 
ratchet. 

14. The combination with an intermit- 
tently driven feed roll, of a spiral cam driv- 
ing connection, and means for controlling 
said cam connection to advance or retard the 
roll relatively to its normal feed, 

15. The combination with an intermit- 
tently driven feed roll, of a spiral cam driv- 
ing connection, and means for automatically 
controlling said cam connection to advance 
or retard the rol] relatively to its normal 
feed. 

16. The combination with an intermit- 
tently driven feed roll, of a spiral cam driv- 
ing connection, and means, comprising a 
traveling drum, for controlling said cam 
connection to advance or retard the roll rel- 
atively to its nornial feed. 

17. The combination with an intermit- 
tently driven feed roll, of means for actu- 
ating said roll to give a normal feed, a lost 
motion connection comprising a spiral cam 
between said actuating means and the roll, 
and means for variably controlling the lost 
motion. 

18. The combination with an intermit- 
tently driven feed roll, of means for actuat- 
ing said roll to give a normal feed, a lost 
motion connection comprising a spiral cam 
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and means, comprising «a double pawl, for 
ees controlling the lost motion. 

The egmbination with means for feed- 
ue astrip and means for allixing groups of 
interlocking fastening members “thereto, of 
a strip feed having : actuating means for ef- 
fecting normal interloc king spacing of said 
members, and means for varying the normal 
interlocking spacing of said members on a 
predetermined portion of the strip to per- 


mit of interlocking on a predetermined 
curve, 
20. In a fastener making machine, the 


combination with a feed roll, of means for 
intermittently rotating said roll, means sup- 
plemental to first said means for adding to 
or subtracting from each inipulse thereof a 
supplemental rotation, control means for 
said stipplemental means, and means for 
varying the amount of the resultant rotation. 
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In a fastener making machine, the 
combination with «a feed roil, of intermit- 
tently rotating actuating means, a coupling 
between sala netuating means and said roll, 
aeam in sad coupling for adding to or sub- 
tracting from each impulse of said netuating 
means a supplemental rotation, actuating 
means for said cam, control means for said 
cam actuating means, and means for vary- 
ing the amount of the resultant rotation. 

Signed at Meadville, in the county 
Crawford and State of Pennsylvania, 
l2th day of October A. D. 1918, 


GIDEON SUNDBACK. 


of 
this 


Witnesses: 
GME Graney, 
T. W. Lane. 
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This invention relates to apparatus for making 
slide fasteners. 

The primary object of the invention is to sim- 
plify the construction and to increase the operat- 
ing speed, and to generally improve machines for 
severing and attaching fastener elements to a 
tape, 

A more specific object is to eliminate the use 
of spring pads ordinarily forming a part of the 
die. This is done by providing the severing punch 
with a cross-bar at its lower end so that the 
punch when rising, will itself function to lift the 
strip of material to the desired elevation, pre- 
paratory to feeding the same through the die 
toward the tape. Stlli another object is to make 
{t possible to grind or sharpen the punch through- 
out most of its working length, despite the pro- 
vision of the aforesaid cross-bar at the bottom 
end of the punch. The elimination of the heavy 
spring pad contributes to reduced inertia and 
faster operation, and a further object of the in- 
vention is to appropriately and commensurately 
increase the operating speed of the feed means 
for the strip of embryo elements, this also being 
done, generally, by reducing inertia effects in the 
feed means. Another object is to simplify the 
structure of said feed means. 

To the accomplishment of the foregoing gen- 
eral and other more specific objects, which will 
hereinafter appear, my invention consists in the 
apparatus elements and their relation one to the 
other, as hereinafter are more particularly de- 
scribed in the specification, and sought to be de- 
fined in the claims. The specification is accom- 
panied by drawings in which: 

Fig. 1 is a side elevation of apparatus embody- 
ing features of my invention; 

Fig. 2 is a partially sectioned plan view of the 
same with the ram, ram housing, rocker arm, and 
tape feed mechanism removed; 

Fig. 3 is a section taken in elevation apprcxi- 
mately in the plane of the line 3—$ of Fig. 2; 

Fig. 4 is a similar section through the punch 
and ram housing, drawn to elarged scale, this 
section being taken approximately in the plane 
of the line 4—4 of Fig. 5; 

Fig. 5 is a horizontal section taken approxi- 
mately in the plane of the line 5—5 of Fig. 4; 

Fig. 6 is a partially sectioned front elevation 
of the punch, looking in the direction from the 
cam shaft toward the ram and ram housing; 

Fig. 7.is a section through the punch and ram, 
but showing the relation of the parts after long 
wear of the punch; 
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Fig. 8 is a side elevation of the punch and ram 
shown in Fig. 7; 

Fig. 9 is a section through the feed lever and 
lock for the same, said section being taken ap- 
proximately in the plane of the ine 9—9 of Fig. 2; 

Fig. 10 shows a part of Fig. 9, but with the feed 
lever unlocked; 

Fig. 11 is a section taken in the same plane as 
Fig. 3, but showing the feed movement with the 
parts drawn to enlarged scale; 

Fig. 12 is a similar view showing the cutting 
operation; 

Fig. 13 is a similar view but showing the re- 
turn movement of the parts; 

Fig. 14 is a similar view, but illustrates the 
parts in their end position, preparatory to the 
next feed movement; 

Fig. 15 is a horizontal section through the 
punch, and shows the strip of embryo fastener 
elements being operated on thereby; and 

Fig. 16 is a plan view of the complete appara- 
tus. 

Referring to Figs. 1 and 15, the strip of embryo 
fastener elements (2 is unwound from e reel i& 
supported on a suitable stand i6. The unwind- 
ing operation is preferably gravity controlled to 
provide a loop of slack {8, this loop being con- 
trolled by an arm 20 pivoted at 22 and carrying a 
rotatable, spool-like weight 24. The strip (8 is 
fed into an attaching machine generally desig- 
nated 26, said machine comprising means to in- 
termittently feed the strip i2 in a horizontal di- 
rection toward a vertically disposed tape 28, said 
tape being intermittently fed by a tape feed wheel 
30. The tape with the fastener elements runs 
through a guide tube 32 into a basket 34. The 
vertically reciprocable punch which severs the 
individual elements from the strip is carried in & 
ram housing 36 and is actuated by a rocker arm 
38. All of the parts of the machine are operated 
by a main cam shaft 40 driven by a motor. The 
cam shaft, motor, and tape feed mechanism, etc., 
need not be described in detail, as they are sub- 
stantially the same as those described in my Pat- 
ent No. 2,201,068, issued May 14, 1940, and en- 
titled “Manufacture of slide fasteners,” and in my 
Patent No. 2,302,084, issued November 17, 1942, 
and entitled “Manufacture of slide fasteners.” 

The reel i4 is restrained somewhat by an ad- 
justable brake 28 carried by stand i6 and bear- 
ing constantly against the periphery of reel i4. 
The static friction of the brake is somewhat 
greater than the sliding friction when the ree! is 
in motion. The gravitational pull of weight 24 
on wire {8 is greater when the weight is in the 
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raised position shown in Fig. 1, than when it is 
lowered so that arm 20 is more nearly vertical. 
The consequent operation is that when loop (8 
becomes short, as shown in Fig. 1, the weight 24 
overcomes the static friction of brake 25, and the 
weight descends, producing a long loop of wire. 
When the weight can no longer overcome even 
the sliding friction, the reel stops, and weight 24 
is again raised until it again overcomes the static 
friction of brake 25. 

Referring now to Fig. 15, the strip 12 has a 
series of projections 42 on its upper face, and a 
series of recesses on its lower surface, these cor- 
responding to the heads of the embryo fastener 
elements. The side edges of the strip are ser- 
rated as indicated at 44, the serrations corre- 
sponding to the ends of spread jaws, these being 
so widely spread as to receive the heads of the 
elements therebetween. The punch which oper- 
ates on the strip !2 is shown in section at 46, and 
moves into a die 88. The said die is slotted at 
50 to receive the beaded edge of the tape on 
which the fastener elements are to be secured. 
The endmost element which has just been severed 
from the strip is indicated at 52, the remainder of 
the strip being forced downwardly by punch 46, 
the effective cutting edge of which is indicated at 
84, said edge outlining the head of the element. 
In Fig. 15, the element 52 is shown with the 
jaws still in spread condition, it being under- 
stood that the machine includes a pair of clamp- 
ing jaws (shown at §6 in Figs. 2 and 3) which 
move sidewardly to close the jaws around the 
bead of the tape, thereby bringing the outer edges 
of the Jaws into substantially parallel formation. 

Referring to Figs. 2 and 3 of the drawings, it 
will be seen that the clamping Jaws 56 are located 
immediately above the die 48. In Fig. 2, the punch 
has been removed from the die, and the ram and 
ram housing have also been removed. The tape 
and the element strip are also omitted. The 
clamping jaws $6 are carried on levers 58 pivoted 
at 60 and having cam rollers 62 received between 
cylindrical cams 84, said cams being carried by 
the main cam shaft 40 previously referred to. 

Referring to Fig. 3, the punch 46 is secured in 
a ram 86 which is vertically reciprocable in ram 
housing 36. The ram is raised by a compression 
spring 68 bearing against a stud 170 projecting 
from ram 66. The ram-is operated by a birfur- 
cated rocker or ram lever 12 pivoted at 174, and 
carrying cam rollers 76 at its bifurcated lower 
end. The ram lever is preferably made of du- 
ralumin or equivalent light-weight metal. These 
cam rollers engage cams 78 which are mounted 
on cam shaft 40. The opposite end of the ram 
lever is provided with an adjusting screw 80 the 
lower end of which bears against a hardened wear 
plate 82 at the top of ram 66. The purpose 
of screw 80 is to readjust the position of the 
Tam to compensate for wear when the lower end 
of punch 46 is ground or sharpened. 

The feed means for the element strip (not 
shown) comprises a cam 84 (Fig. 2) working 
against a cam roller 86 mounted on one end of a 
feed lever 88, said lever being pivoted at 90 
and carrying a feed dog 92 at its opposite end. 
The lever 88 is preferably made of duralumin 
or equivalent light-weight metal in order to min- 
imize its inertia. A compression spring 94 holds 
cam roller 86 against cam 84. This spring may 
be adjusted by means of an adjusting screw 96. 
The feed dog 82 is rigidly secured on arm 88 
without any intermediate slide or similar guide 
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being omitted in order to minimize the mass of 
the reciprocating parts of the feed mechanism. 
Furthermore, the dog 82 is not pivoted for ver- 
tical movement, and instead is provided with a 
very small insert 98 (Fig. 3) which is pivoted on 
the main dog 92. This insert is normally urged 
downwardly into engagement with the element 
strip by means of a spring !00 (Fig. 2) connected 
to an arm 102 projecting upwardly from the 
spindle 104 in which insert 88 (Fig. 3) is carried. 

The angular movement of the feed lever 88 is 
comparatively slight, and while the dog 92 is 
rigidly secured to the end of the feed lever, the 
resulting sideward movement of the feed dog and 
feed tooth is small enough to be accommodated by 
simply permitting such sideward movement. The 
feed tooth is made without side walls which would 
engage the sides of the element strip, and is 
made somewhat wider than the projections on 
the element strip so as to remain in engagement 
therewith during any such sideward Movement. 

The element strip is held against backward 
movement during return movement of the feed 
dog, by means of a check dog or strip lock 106 
(Fig. 3), this comprising an insert carried by a 
spindie {08 which in turn has an upwardly ex- 
tending arm 1/10 (Fig. 2) to which a pull spring 
112 is connected. 

The punch and ram construction is shown in 
greater detail in Figs. 4 through 8 of the draw- 
ings, The punch 46 carries a cross-bar 114 at 
its lower end, this cross-bar being secured to 
side extensions or heels (16 (Fig. 6) which ex- 
tend below the cutting edge {18 of the punch. 
The cross-bar 118 closes the lower end of the 
punch, thereby forming a window or passage 
{20 through the punch, said passage being di- 
mensioned to receive the element strip being 
operated on by the punch. As a result of this 
construction, the punch functions not only to 
shear the element strip downwardly away from 
the endmost element resting on the die 48 (Fig. 
4), but also to thereafter lift or restore the ele- 
ment strip to initial position preparatory to feed- 
ing the next element (the new end of the strip) 
over the die 48, : 

The cross-bar 114 is preferably detachably se- 
cured to the punch in order not to interfere with 
grinding or sharpening of the punch when it has 
been dulled. The punch is preferably made of 
uniform cross-section throughout its length so 
that it may be resharpened many times, and 
much of its length usefully employed. With this 
same object in view, the cross-bar (14 is pref- 
erably secured to the punch by means of a pair 
of long, slender screws 122 which pass upwardly 
through holes running through the heels of the 
punch and extending upwardly throughout the 
entire length of the punch. The threaded upper 
ends of these screws are received in a block 124 
mounted at the top of the punch and bearing 
against the end part (26 of the aforesaid stud 
10. The stud #26 applies the operating force 
of ram 66 to the punch 46, although the punch 
is additionally secured to the ram by rows of set 
screws (28. The ram 66 is slidable in ways 130 
(Fig. 5) which are themselves mounted on ram 
housing 36 by means of screws 132. These are 
received in over-sized holes, thus affording ad- 
justment of the ways {30 under control of ad- 
justing screws 134, 

It has already been mentioned that the screw 
80 (Fig. 4) on the rocker or ram lever 12, may 
be adjusted to compensate for grinding the cut- 
ting edge of punch 46, After extensive wear, the 
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punch is reset in the ram, and for this purpose 
the ram is provided with a series of spaced 
threaded holes 136, 138 and (40. The spacing 
between these holes may, for example, be one- 
half inch, in which case the range of adjust- 
ment of the screw 80 should be one-half inch or 
nearly that. 

Referring to Figs. 7 and 8, I there show the 
punch in its lowermost position on the ram, this 
position being reached only after more than half 
the length of the punch has been ground away. 
The force of the ram is applied to the block (24 
at the upper end of the punch, by means of a 
square-headed stud (42, said stud being recelved 
in the hole §40. It will be understood that in 
intermediate stages of punch wear, the stud 142 
is positioned in the hole (36, then in the hole 
138, and finally fn the hole 140. 

The screws holding the cross-bar i114 have been 
changed, the screws 122’ being like the screws 
#22, but shorter. Several pairs of such screws 
are used, preferably In lengths corresponding to 
the step-by-step movement of the stud (42. 
These screws are threaded far enough to accom- 
modate the smail, individual sharpenings or 
grindings of the punch, the upper ends of the 
screws projecting through the bar or nut 124 as 
the punch is worn. Theoretically, there ls no 
reason why the original pair of long screws 122 
might not be used, these screws then being 
threaded nearly throughout their length, but be- 
cause of the extremely long, slender nature of 
the screws, I prefer to thread the same for only 
a limited distance, and to use other screws of 
shorter length as the punch is more extensively 
worn. 

Theoretically, the holes in the punch might be 
tapped or threaded for the reception of short 
screws. However, this would have to be done 
for the full distance before hardening the punch, 
and I prefer not to even attempt so difficult a 
threading operation. 

Referring now to Figs. 2, 9 and 10 of the draw- 
ings, the feed lever 88 may be locked in its outer 
position, thereby interrupting the feed of the ele- 
ment strip (2. As will be understood by those 
skilled in the art, this is done In order to pro- 
vide gaps in the elements secured to the tape, 
these gaps being, say, two inches long, so that 
the tape may be severed into individual stringers 
each having about an Inch of spare tape at its 
ends. A suitable counter is schematically indl- 
cated at 144 in Fig. 2, this being operated by 
link #46 connected to a crank pin 148 on cam 


shaft 40. The counter may be of the type shown ; 


in U. S. Letters Patent No. 2,167,259, issued July 
25, 1939, and entitled ‘‘Counter.” In said patent, 
a circuit is closed for energizing a solenoid-con- 
trolled mechanism during the gap-spacing inter- 
val. Such a mechanism !s shown in my afore- 
said Patent No. 2,201,068. A modified and im- 
proved solenoid mechanism, which may be re- 
sponsive to same counter mechanism, is employed 
with the present apparatus. 

Referring to Fig. 9, a solenold 150 is mounted 
beneath the table 152 of the machine, with its 
core 154 movable vertically. In Fig. 9, it is shown 
in the elevated position which it assumes when 
the solenold is energized. The core is connected 
by means of a screw 156 to a iock (58, the upper 
end 160 of which is moved Into the path of the 
feed lever 88. In order to avoid wear, a hardened 
wear plate 162 is preferably secured at the bot- 
tom of the feed lever 88, but this moves wlth and 
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stationary wear plate (64. In Fig. 10, the rod 
{68 ig shown in the dropped or lowered positlon 
which it assumes when the solenold is deener- 
gized, and at this time the upper end {60 {fs dis- 
posed beneath the hardened statlonary wear 
plate 164 on which the movable wear plate 160 
rides. The wear plate is fixed on top of a boss 
166 cast integrally with the machine tabie 152. 
The rod 1686 carried in feed lever 88 is the shaft 
or spindle on which the cam roiler of the feed 
lever rotates. 

The operation of the machine may be described 
with particular reference to Figs. 11 through 14 
of the drawings, which show successive stages In 
the operating cycle. In Fig. 11, the element strip 
{2 is being fed forwardly to bring the jaws 52 of 
the endmost element astride the beaded edge 110 
of the tape 28. At this time the punch 46 is in 
elevated position, and the strip 12 is being fed 
forwardly by movement toward the right of feed 
dog $2 and tooth 88. The forward end of strip 
{2 is elevated by the punch cross-bar (14, and 
this elevation {s so adjusted as to raise the strip 
slightly from the surface of the die 48 in order 
to permit the strip to be fed over a Iccating pllot 
{12 forming a part of die 48 and projecting up- 
wardly therefrom. This pllot is adapted to be 
received in the recess at the bottom of the end- 
most element in order to properly locate the ele- 
ment during the cutting operation. As strip 12 
is fed toward the right by feed tooth 98. the strip 
lock 106 rises to pass over the projection 174. 

Fig. 12 illustrates the cutting operation. The 
endmost element is resting on die 48, the recess at 
the bottom of the element being disposed on the 
Pilot 172 previously referred to. The end portion 
of strip {2 has been flexed downwardly slightly 
(the curvature is exaggerated in the drawings) 
by the shearing action of punch 46, which is now 
in its lowermost position. The locking tooth 106 
is disposed behind the projection i174 of strip 12. 
Although the clamping jaws (56 in Fig. 2) are 
not shown in thls figure, it will be understood 
that they are operated to clamp the element jaws 
§2 around the tape bead 110 while the element 
still rests on die 48. Element jaws 52 seem short- 
ened in Fig. 12 because they are assumed to be 
still in angular or spread position. 

Fig. 13 illustrates the return movement of the 
punch and feed dog. Punch 46 has risen part- 
way. The element strip now rests on and has 
been raised slightly by the cross-bar 114. The 
tape 28 has also experienced part of its upward 
feed movement, thereby lifting the clamped ele- 
ment 52 upwardly somewhat from die 48. The 
feed dog 92 has moved part of its return stroke 
toward the left, the feed tooth 98 rising to pass 
over the projection 116. The strip is locked by 
strip lock (06. 

Fig. 14 shows the parts in their end position. 
The strip lock 106 still bears against the projec- 
tion 174. The feed tooth 98 has moved well back 
of the projection 116, the feed stroke of tooth 98 
being made slightiy greater than the pitch of the 
element wire. The punch cross-bar if4 has 
raised element strip 12 to a position high enough 
to clear the pilot 112 of die 48. The previously 
attached element 52 has been carried up far 
enough by movement of the tape 28 to properly 
space the next element therefrom. 

The next stage in the operation of the machine 
may, of course, be illustrated by reverting to 


Fig. 11, in which the strip is being f 
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It is believed that the construction and opera- 
tion, as well as the advantages of my improved 
apparatus for making slide fasteners, will be ap- 
parent from the foregoing detailed description 
thereof. The machine is simple, has a minimum 
of parts, and these are given as short a stroke as 
possible, and are minimized in mass, thus giving 
the machine a high operating speed. The punch 
cross-bar replaces the usual elaborate, complex 
spring pad arrangements. Despite the use of 
this cross-bar, the punch may be sharpened or 
reground, and in fact, this may be done repeated- 
ly so as to use a substantial part of the length 
of the punch. The strip feed mechanism, as well 
as the punch and die mechanism, are simplified 
and lightened, in order to reduce the cost and to 
increase the operating speed of the machine. 
The strip lock for interrupting the feed of ele- 
ments to the tape has aiso been simplified. 

It will be apparent that while I have shown and 
described my invention in a preferred form, many 
changes and modifications may be made in the 
structure disclosed, without departing from the 
spirit of the invention as sought to be defined in 
the following claims. 

I claim: 

1. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising a stationary 
die for supporting a fastener element to be cut 
from a strip of connected fastener elements, 
means to intermittently feed the strip, a punch 
for operating on said strip and for shearing the 
same downwardly away from an element left 
on the stationary die surface, said punch having 
downward extensions at the sides of the strip 
and having a cross bar secured to the lower end 
of said extensions thereby forming a passage 
through the punch in which the aforesaid strip is 
received, said cross bar being so located that it 
raises the strip to elevated position after the cut- 
ting operation and preparatory to the next feed 
movement of the strip over the die. 

2. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising a stationary 
die including an upwardly projecting pilot for 
properly locating a fastener element ‘to be cut 
from a strip of connected fastener elements, 
means to intermittently feed the strip, a punch 
for operating on said strip and for shearing the 
same downwardly away from an element left on 
the stationary die surface and pilot, said punch 
having downward extensions at the sides of the 
strip and having a cross bar secured to the lower 
end of said extensions thereby forming a pas- 
sage through the punch in which the aforesaid 
strip is received, said die being devoid of spring 
pads or the like and the cross bar of the punch 
being so located that it raises the strip to ele- 
vated position after the cutting operation and 
preparatory to the next feed movement of the 
strip over the die and pilot. 

3. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising a stationary 
die supporting a fastener element to be cut from 
a@ strip of connected fastener elements, means 
to intermittently feed the strip, a punch for op- 
erating on said strip and for shearing the same 
downwardly away from an element left on the 
stationary die, said punch having heeis extend- 
ing downward at the sides of the strip of the 
punch, a cross bar at the lower end of the punch, 
slender screws passing vertically through the 
cross bar and heels in order to detachably hold 
the cross bar in position so as to permit grinding 
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cross bar being so located that it raises the strip 
to elevated position after the cutting operation 
and preparatory to the next feed movement of the 
strip over the die. 

4. Apparatus comprising a stationary die for 
supporting an element to be cut from a strip of 
connected elements, means to intermittently feed 
the strip, a punch for operating on said strip 
and for shearing the same downwardly away 
from an element left on the stationary die, said 
punch having heels extending downward at the 
sides of the strip, holes extending through said 
heels longitudinally of the punch all the way 
to the upper end of the punch, a cross bar at the 
lower end of the punch, long slender screws pass- 
ing upwardly through the cross bar and through 
said holes to a threaded member at the top of 
the punch, fn order to detachably hold the cross 
bar in position so as to permit grinding or sharp- 
ening of the lower end of the punch, said cross 
bar being so located that it raises the strip to 
elevated position after the cutting operation and 
preparatory to the next feed movement of the 
strip over the die. 

5. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising a stationary 
die including an upwardly projecting pilot for 
properly locating a fastener element to be cut 
from a strip of connected fastener elements, 
means to intermittentiy feed the strip, a punch 
for operating on said strip and for shearing the 
same downwardly away from an element left on 
the stationary die and pilot, said punch having 
heeis extending downward at the sides of the 
strip, holes extending through said heels longitu. 
dinally of the punch all the way to the upper 
end of the punch, a cross bar at the lower end 
of the punch, long slender screws passing up- 
wardly through the cross bar and through said 
holes to an appropriately threaded member at the 
top of the punch, In order to detachably hold the 
cross bar in position so as to permit grinding 
or sharpening of the lower end of the punch, said 
cross bar being so located that it raises the strip 
to elevated position after the cutting operation 
and preparatory to the next feed movement of 
the strip over the pilot and die. 

6. Apparatus including a die, means to inter- 
mittentiy feed a strip of connected elements 
through the die, a relatively long slender punch 
cooperating with the die for cutting the strip into 
individua] elements, said punch having a uniform 
cross-section throughout its length, said cross- 
section being a contoured cross-section to pro- 
duce a shaped cut, a ram to which the punch is 
secured, a ram housing slidably receiving the 
ram, drive means bearing against the top of the 
ram and including an adjustable screw for vary- 
ing the position of the ram and with it the punch 
to compensate gradually for sharpening of the 
punch, a stud projecting from said ram at the 
top end of the punch, and a plurality of spaced 
holes along the ram for receiving sald stud in 
one of a number of different positions to com- 
pensate for extensive shortening of the punch, 
the aforesaid adjusting screw affording a range 
of adjustment at least equalling the spacing be- 
tween successive positions of the stud on the ram, 
the ram housing accommodating a range of 
movement of the ram at least equalling the stroke 
of the ram plus the spacing between successive 
positions of the stud on the ram. 

7. Apparatus for the manufacture of slide fas- 
tener elements, said apparatus including a die, 


or sharpening of the lower end of the punch, said 75 means to intermittently feed a strip of con- 
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nected embryo fastener elements through the die, 
a relatively iong slender punch cooperating with 
the die for cutting the same into individual fas- 
tener elements, said punch having a uniform 
cross-section throughout its length, said cross- 
sectlon being a contoured cross-section to pro- 
duce a shaped cut, a ram to which the punch 
is secured, a ram housing slidably receiving the 
ram, drive means bearing against the top of the 
ram and inciuding an adjustable screw for vary- 
ing the position of the ram and with it the punch 
to compensate gradually for sharpening of the 
punch, a stud projecting from said ram at the 
top end of the punch, and a plurality of spaced 
holes along the ram for receiving said stud in one 
of a number of different positions to compensate 
for extensive shortening of the punch, the afore- 
said adjusting screw affording a range of ad- 
justment at least equalling the spacing between 
successive positions of the stud on the ram, the 
ram housing accommodating the stroke of the 
ram plus the spacing between successive positions 
of the stud on the ram. 

8. Apparatus comprising a stationary die for 
supporting an element to be cut from a strip of 
connected elements, means to intermittently feed 
the strip, a relatively iong slender punch for op- 
erating on said strip and for shearing the same 
downwardly away from an element ieft on the 
stationary die, said punch having a uniform cross- 
section throughout Its length, said cross-section 
being a comtoured cross-section to produce a 
shaped cut, said punch having heels extending 
downward at the sides of the strip, a cross bar 
detachably mounted at the lower end of the 
punch, said cross bar being so iocated that it 
raises the strip to elevated position after the 
cutting operation and preparatory to the next 
feed movement of the strip over the die, a ram 
to which the punch Is secured, a ram housing 
slidably receiving the ram, driving means bear- 
ing against the top of the ram and including an 
adjustabie screw for varying the position of the 
Tam and with it the punch to compensate gradu- 
ally for sharpening of the punch, a stud project- 
ing from said ram at the top end of the punch, 
and a plurality of spaced hoies along the ram 
for receiving said stud in one of a number of 
different positions to compensate for extensive 
shortening of the punch, the aforesaid adjusting 
screw affording a range of adjustment at least 
equalling the spacing between successive posi- 
tions of the stud on the ram, the ram housing 
accommodating the stroke of the ram plus the 
spacing between successive positions of the stud 
on the ram, 

9. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising a stationary 
die including an upwardly projecting pilot for 
properly locating a fastener element to be cut 
from a strip of connected fastener elements, 
means to intermittently feed the strip, a rela- 
tively long slender punch for operating on said 
strip and for shearing the same downwardly away 
from an element left on the stationary die and 
pilot, said punch having a uniform cross-section 
throughout Its length, said cross-section being a 
contoured cross-sectlon to produce a shaped cut, 
said punch having heels extending downward at 
the sides of the strip, a cross bar detachably 
mounted at the lower end of the punch, said cross 
bar belng so located that it raises the strip to 
elevated position after the cutting operation and 
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punch is secured, a ram housing slidably re- 
ceiving the ram, driving means bearing against 
the top of the ram and including an adjustabie 
screw for varying the position of the ram and 
with it the punch to compensate gradually for 
sharpening of the punch, a stud projecting from 
said ram at.the top end of the punch, and a 
plurality of spaced holes along the ram for re- 
ceiving said stud in one of a number of different 
positions to compensate for extensive shortening 
of the punch, the aforesaid adjusting screw af- 
fording a range of adjustment at least equalling 
the spacing between successive positions of the 
stud on the ram, the ram housing accommodating 
the stroke of the ram pius the spacing between 
successive positions of the stud on the ram. 

10. Apparatus for the manufacture of slide fas- 
teners, sald apparatus comprising a stationary 
die Including an upwardiy projecting pilot for 
properly locating a fastener element to be cut 
from a strip of connected fastener elements, 
means to intermittently feed the strlp, a punch 
for operating on said strip and for shearing the 
same downwardiy away from an element ieft on 
the stationary die surface, said punch having 
heels extending downward at the sides of the 
strip, holes extending through said heels longi- 
tudinally of the punch all the way to the upper 
end of the punch, a cross bar at the lower end 
of the punch, long slender screws passing up- 
wardly through the cross bar and said holes to 
an appropriately threaded member at the top of 
the punch in order to detachably hold the cross 
bar in position so as to permit sharpening of the 
lower end of the punch, said cross bar being so 
located that it raises the strip to elevated posi- 
tion after the cutting operation and preparatory 
to the next feed movement of the strip over the 
pilot and die, a ram to which the punch is se- 
cured, a ram housing slidably recelving the ram, 
driving means bearing against the top of the 
ram and inciuding an adjustable screw for vary- 
ing the position of the ram and with it the punch 
to compensate for sharpening of the punch, a 
stud projecting from sald ram at the top end of 
the punch, and a plurality of spaced holes along 
the ram for receiving said stud in one of a num- 
ber of different positions to compensate for ex- 
tensive shortening of the punch, the aforesaid ad- 
justing screw affording a range of adjustment 
at least equalling the spacing between successive 
positions of the stud on the ram. 

11. Apparatus for the manufacture of slide fas- 
teners, said apparatus inciuding a punch and die 
for operating on a strip of connected embryo fas- 
tener elements having projections, and high speed 
feed means for intermittently feeding said strIp, 
said feed means comprising a cam, a pivoted feed 
lever having a cam roller bearing against the 
cam, a feed dog mounted directiy on said feed 
lever, a very tiny feed tooth pivotally mounted 
on the end of said feed dog, and resilient means 
urging said feed tooth into engagement with the 
projections on the strip, whereby the horizon- 
tally reciprocable mass is minimized by the omis- 
sion of slides or the like for carrying the feed 
dog, and the transversely reciprocable mass is 
minimized by iocalizing the same to the rela- 
tively minute feed tooth. 

12. Apparatus for the manufacture of slide fas- 
teners, said apparatus including a punch and die 
for operating on a strip of connected embryo fas- 
tener elements having projections, and high speed 
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lever made of duralumin or equivalent light- 
weight metai and having a cam roller bearing 
against the cam, a feed dog fixediy mounted di- 
rectly on said feed lever at a point immediately 
over the strip, a very small hardened feed tooth 
pivotaliy mounted on the end of said feed dog, 
and resilient means ureing said feed tooth down- 
wardly into engagement with the projections on 
the strip, whereby the horizontaily reciprocable 
mass is minimized by the light-weight feed lever 
and the omission of slides or the like for carry- 
ing the feed dog, and the vertically reciprocable 
mass is minimized by localizing the same to the 
relatively minute feed tooth, said tooth being 
slidable transversely of the projections on the 
element strip. 

13. Apparatus for the manufacture of slide fas- 
teners, said apparatus including a punch and die 
for operating on a strip of connected embryo fas- 
tener elements, feed means for intermittently 
feeding said strip, said feed means comprising a 
cam, a horizontal feed lever having a cam roller 
bearing against the cam, a feed dog moved by 
said feed lever for engaging and moving the strip, 
and means to interrupt feed of the element strip 
for gap spacing, said means comprising a locking 
pin slidable verticaliy into an upward position 
for engaging the feed lever when the cam has 
moved the lever to outermost position, a solenoid 
beneath said locking pin, and a solenoid core 
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connected to said locking pin, the arrangement 
being such that energization of the solenoid 
moves the core and locking pin upwardly into 
position to lock the feed lever, safd core and pin 
being gravitationally moved downward out of the 
path of the feed lever when the solenoid is deen- 
ergized. 

14. Apparatus for the manufacture of slide fas- 
teners from a strip of integrally connected em- 
bryo fastener elements, said apparatus compris- 
ing a reel of element strip, means to rotatably 
support the same, brake means to resist too free 
unwinding of the reei, punch and die means to 
sever the element strip-into individual] elements, 
feed means to intermittently feed the strip, and 
means to maintain a loop of relatively slack wire 
between the reel and the feed means, salq means 
comprising an arm pivoted at one end and car- 
rying a rotatable grooved weight at the opposite 
end, said weight resting on said element strip, 
and said arm being so located that it is moved 
upwardly toward a horizontal position when the 
loop of element strip is shortened, and is lowered 
toward a vertical position when the loop of ele- 
ment strip is lengthened, the brake being so ad- 
justed that its static friction is overcome by the 
weight when the weight arm is moved toward 
horizontal position. 

GEORGE WINTRISS. 
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This invention relates to slide fasteners and 
the manufacture thereof. 

_ The ordinary methods of manufacturing 
standard slide fastener elements involve con- 
siderable scrap or waste material, due to the ir- 
regular configuration of the element when in 
open-jawed condition. 

The primary object of my invention is to gen- 
erally improve the manufacture of standard slide 
fastener elements, particularly with a view to 
increasing the efficiency and economy of manu- 
facture, and still more specifically with a view to 
minimizing scrap or waste to a negligible amount 
while making and handling the material for the 
elements as a continuous wire. A further ob- 
ject is to make the invention applicable to raw 
stock of the most conventional and inexpensive 
character as, for example, a simple round wire 
of uniform diameter. 

Still another object of my invention is to apply 
the improvement features thereof to the general 
process disclosed and claimed in co-pending ap- 
Plication, Serial No. 215,180, filed by George 
Wintritz on June 22, 1938, now Patent No. 
2,201,068, of May 14, 1940, and entitled “Manu- 
facture of slide fasteners,” which process is a 
most efficient, advantageous and desirable one, 
despite the single disadvantage that it involves 
the production of considerable scrap or waste, 
that disadvantage being eliminated as the main 
object of the present invention. This object is 
fulfilled by so shaping the elements that the jaws 
are so widely spaced and spread, and S50 shaped 
as to form a space therebetween large enough to 
receive the head of the next element, the jaws 
having diverging outer sides adapted to be 
brought into substantially parallel relation when 
the jaws are closed, and having ends converging 
at such an angle that when the jaws are closed 
on the tape the ends come perpendicular to the 
tape. . 

Further objects of my invention center about 
the mechanism for feeding the wire toward the 
tape. In accordance with the present invention, 
I provide a feed dog which is reciprocable in the 
direction of feed, but which 1s prevented from 
moving downwardly by suitable guides. The 
severing punch bears against the wire in back of 
the endmost element being severed from the wire, 
said punch moving the wire downwardly against 
the resistance of a spring pad. The timing of 
the machine ts such that the wire is held down- 
wardly by the punch during retraction of the feed 
dog, and is held upwardly by the spring pad 
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during forward movement of the feed dog, thus 58 


providing intermittent feed without necessitating 
the use of a check dog or holding dog. In ac- 
cordance with still another feature of the inven- 
tion, the feed of wire toward the tape is inter- 
rupted when providing a gap or space between 
stringers, by holding the punch downwardly dur- 
ing the spacing operation. In the particular ap- 
paratus described herein, this not only inter- 
rupts feed of the wire, but uvoids repeated. recip- 
rocation of the wire relative to the element last 
severed therefrom, which in ‘turn avoids wear 
and loosening of the fit beween successive ele- 
ments. 

In order to provide elements of conventional 
shape with parallel sides when the jaws are 
closed on the tape, It ig necessary for the ele- 
ments to have diverging sides while the jaws are 
open. The wire is accordingly preferably pro- 
vided with serrated edges. However, the most 
rapid and economical method of forming the wire 
is by rolling the same under extremely high pres- 
sure between a pair of small diameter rollg as de- 
scribed in the aforesaid Wintritz Patent No. 
2,201,068. However, in thus rolling the wire, a 
thin triangular fin is left in the serrations of the 
side edges of the wire. 

A further object of the present invention is to 
provide suitable means for trimming or serrating 
the side edges of the wire, and more specifically, 
for severing the aforesaid triangular fins from 
the wire. This operation is preferably performed, 
by the main severing punch, the latter cooperat- 
ing with appropriate die surfaces which trim the 
fin from the wire. In accordance with a further 
feature and object of the present invention, I 
Provide special air blast means so disposed with 
relation to the punch and die for trimming the 
wire, that the bits of scrap are dependably 
blown out of the apparatus into a suitable recep- 
tacle. 

Other objects of the present invention are to 
prevent angular disposition of an element caused 
by a kink in the wire or by pressure of the sever- 
ing punch, and to make room for a rounding or 
finishing punch, if desired. For this purpose, a 
series of already-severed elements may be pro- 
vided between the end of the wire and the tape. 
Another object is to properly support and confine 
such severed elements, and to prevent improper 
orientation of the same, and further, to prevent 
longitudinal separation of the same. 

To the accomplishment of the foregoing and 
other objects which will hereinafter appear, my 
invention consists in the method steps and appa- 
ratus elements and their relation one to the 
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other, as hereinafter are more particularly de- 
scribed in the specification and sought to be 
defined in the claims. The specification is ac- 
companied by drawings in which: 

Fig. 1 is a plan view of a piece of wire having 
a part formed in accordance with the present 
invention; 

Fig. la shows the section of the round wire 
before rolling; 

Fig. 1b is a section through a flat wire which 
may be used instead of round wire; 

Fig. 2 is a longitudinal section taken in the 
plane of the line 2—2 of Fig. 1; 

Fig. 3 is a transverse section taken in the plane 
of the line 3—3 of Fig. 1; 

Fig. 4 shows the relation of the elements when 
severed; 

Fig. 5 illustrates the application of an element 
to the tape before closing of the jaws; 

Fig. 6 is a similar view after closing of the 
jaws; 

Fig. 7 is a side elevation illustrating the appa- 
ratus for rolling the wire; 

Fig. 8 is a side elevation illustrating the appa- 
ratus for severing the wire into individual ele- 
ments and attaching the same to the tape; 

Fig. 9 shows the attaching apparatus in plan; 

Fig. 10 shows the upper part of the attaching 
apparatus in elevation; 

Fig. 11 is a plan view of a part of the attaching 
apparatus drawn to enlarged scale; 

Fig. 12 is a section taken in elevation through 
the punch and feed mechanism; 

Fig. 13 is a plan view explanatory of the sever- 
ing die and the clamping plates; 

Fig. 14 is a section through the die with the 
punches in elevated position; 

Fig. 15 is a similar section with the punches in 
down position; 

Fig. 16 is a plan view of the die taken approx- 
imately in the plane of the line {6—1!6 of Fig. 14; 

Fig. 17 is an inverted plan view of the punches 
taken in the plan of the line 11—iT7 of Fig. 14; 

Figs. 18, 19 and 20 are explanatory of the 
removal of the fin from the wire; 

Fig. 21 is a partially sectioned side elevation 
showing the lock for interrupting the feed of 
elements to the tape when providing a space 
between stringers; 

Fig. 22 shows the same looking from above; 

Fig. 23 is a transverse section through the die, 
taken in the plane of the line 23—23 of Fig. 11, 
and illustrates the air blast passages for removal 
of scrap; 

Fig. 24 is a section through the punches, and is 
taken in the plane of the line 24—24 of Fig. 12; 

Fig. 25 shows the w.re and the severed elements 
leading to the tape; 

Fig. 26 is a side elevation of the same; and 

Figs. 27 and 28 show the element in profile 
before and after the rounding operation. 

The present process may be divided into two 
stages, as in the aforesaid Patent No. 2,201,068. 
The first stage is illustrated in Fig. 7, and in this 
stage a wire is deformed, preferably by rolling the 
wire under pressure, to form a fastener wire 
such as is illustrated in Figs. 1, 2 and 3 of the 
drawings. The stock used may be a simple 
round or oval wire, or, if desired, it may be a flat 
or somewhat flattened wire. This wire is taken 
from a reel 12 supported on a suitable pedestal 
(4, and is fed through a rolling mill i6, the latter 
being driven by a motor 18. The mill may, if 
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rolls 20. The rolling mill is not disclosed in 
detail herein, it being like that disclosed in the 
aforesaid Patent No. 2,201,068. The wire is rolled 
in a single passage under high pressure through 
comparatively tiny or small-diameter pressure 
rolls 22, and is then reeled up on x suitable reel 
24, the latter being turned by motor 26. 

Referring now to Figs. 1, 2 and 3 of the draw- 
ings, the round wire 30 is flattened, and deformed 
to provide a comparatively closely spaced series 
of interlocking means. In the present case the 
interlocking means are of conventional type, and 
consist of a projection 32 on one side and a 
recess 34 on the opposite side of the wire. The 
side edges of the wire are preferably notched or 
serrated as is indicated at 36. In using a roliing 
process with the rolls above and below the wire, 
it is easier and preferable to leave a fin of metal 
38 in the serrations. The nature of this fin is 
most clearly shown in Fig. 3. The wire of Figs. 
1 and 2 may be rolled from flattened wire, as is 
indicated in Flg.1b. This places less load on the 
forming rolls, but I prefer the round wire of 
Fig. la as it is somewhat less expensive. In 
either case the raw wire stock is a simple smooth 
wire, and both types are inexpensive compared to 
specially shaped wires. 

The manner in which this wire may be severed 
to form fastener elements will be clear from in- 
spection of Figs. 4 and 25. In these figures it will 
be seen that the severed elements comprise a head 
40 and widely spread jaws 42. The head portion 
40 carries the aforesaid projection 32 on its upper 
side and recess 84 (Fig. 2) on its lower side. It 
will be seen on inspection of the drawings that 
the head of each element is located within and 
conforms to the jaws of the next element, the 
head filling the space between the spread jaws. 
From a more accurate viewpoint, it may be said 
that the jaws 42 are so widely spaced or spread 
apart and are so shaped on the interior, as to 
form a space therebetween large enough to re- 
ceive the head 40. 

The shape of the exterior of the jaws is also 
important. In Fig. 5, I show the individual ele- 
ment severed from the wire and moved against 
the beaded edge of a tape. When the jaws are 
closed, the element is attached to the tape as 
shown in Fig. 6. Comparing Figs. 5 and 6, it will 
be seen that the outer edges 44 of the jaws change 
from a very divergent position to parallel posi- 
tion, and furthermore, are spaced apart an 
amount equal to the width of the head 40. The 
end walls 46 of the jaws are preferably disposed 
substantially perpendicular to the outer edges 44, 
so that when the jaws are closed the ends 46 form 
a surface which is substantially perpendicular to 
the tape, as is shown in Fig. 6. When the ele- 
ment is completed and fastened to the tape, it 
does not differ noticeably from eiements made by 
the more conventional wasteful methods except. 
perhaps, for the shape of the opening between 
the jaws receiving the beaded edge of the tape. 
This, however, is not normally visible. 

At the inside the jaws are preferably provided 
with short walls 48 which preferably extend gen- 
erally parallel to the outer walls 44 and generally 
perpendicular to the end walls 46. With this 
arrangement, the inside walls 48 bear directiy 
against the tape when the jaws are closed, as 
shown in Fig. 6, thus providing a substantial bear- 
ing surface to prevent cutting or penetration of 
the tape. The tape itself may be made in accord- 
dance with known methods, it comprising a woven 
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at one edge of the tape, as by means of the stitch- 
64. 

sh Fig. 25 it will be observed that the fin 38 
is removed at the point 56, this preferably being 
done as a part of the severing operation which 
cuts the wire into individual fastener elements. 
Because it is very thin and small in area, the fin 
constitutes only a very small amount of scrap 
or waste. 

The apparatus for removing the fin, severing 
the elements and attaching the same to the tape, 
is shown in Fig. 8. The reel 24 of fastener wire 
is supported on a suitable stand 68. The fas- 
tener wire is taken from reel 24 and fed to the 
attaching machine 60. A loop of slack 62 may be 
maintained between reel 24 and machine 60, as 
by means of a feeler 64 controlling a motor 66 for 
intermittently unwinding the reel. The attach- 
ing machine 60 severs the elements and attaches 
the same to a tape, the resulting continuous 
stringer being fed through a discharge tube 68 
into a basket 70. 

The attaching apparatus is shown in some- 
what greater detail in Figs. 9 and 10 of the draw- 
ings. The apparatus comprises a timing shaft 
or cam shaft 12, said shaft carrying pulley 14 
belted to a suitable driving motor. The punches 
are carried by a ram 196 slidable in the guides or 
ways of a ram housing 76. The ram is recipro- 
cated by a generally U-shaped rocker 78, the two 
branches of said rocker being pivoted at 80, and 
the ends of the branches carrying cam follower 
rollers 82 which cooperate with cams 84 carried 
by the cam shaft 12. The tape 50 is fed inter- 
mittently upward by means of a tape feed drum 
86, the tape being held on the drum by means of 
a shoe 88. Drum 86 is moved by suitable pawl 
and ratchet mechanism, the ratchet wheel 90 
being mounted at the end of shaft 92 carrying the 
feed drum. There is a holding pawi 94 and a feed 
paw] 96, the latter being carried on arm 98 piv- 
oted on shaft 92 and having an oppositely ex- 
tending arm 100 connected by means of a con- 
necting rod i02 to an eccentric 103 on cam 
shaft 72. 

The wire is intermittently fed in a horizontal 
direction toward tape 50. The feed mechanism 
will be described in detail later, but at this point 
it may be observed that the feed dog is recipro- 
cated by means of a feed lever pivoted at 104, 
the arm 106 of the feed lever carrying a cam fol- 
lower roller 108 cooperating with a cylindrical 
cam {40 mounted on cam shaft 12. The ap- 
paratus further includes a counter generally des- 
ignated 112, this counter being connected to the 
cam shaft by a suitable link 114. After a pre-~ 
determined number of fastener elements has been 
attached to the tape, the counter functions to 
interrupt the feed of the wire toward the tape. 
This is described in greater detail later, but at 
present it may be pointed out that the counter 
operates to energize a solenoid {16 which in turn 
locks the cam followers 82 of the rocker 1718 in 
elevated position, thereby interrupting the recip- 
rocation of the punches. 

The nature of the severing punch and die may 
be explained with reference to Figs. 14 through 
17 of the drawings. The severing punch js indi- 
cated at 118. A spring pad 120 is located there- 
beneath. It should be understood that punch 118 
operates by cutting the wire downwardly away 
from the endmost element, rather than by cutting 
the element away from the wire. The element 
{22 (Fig. 15) rests on the top surface of a sta- 
tionary die member (24. If desired it may be 
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held downwardly by means of a suitable holding 
and locating pad 126 which Is nested alongside 
the punch, but which is spring-pressed and there- 
fore adapted to yleldably stop as the punch con- 
tinues its downward cutting stroke. The opcra- 
tion will be apparent by comparison of Figs. 14 
and 15. In Fig. 14 the punch 1/8 and holding 
pad i26 are shown in elevated position. The 
fastener wire {28 is supported by spring pad i20, 
the fatter being in elevated position. In Fig. 15, 
the punch is shown in down position, and it will 
be seen that while the element (22 is held against 
die member 124 by means of the locating pad (26, 
the punch 1/18 has descended and forced the wire 
i28 downwardly, together with the spring pad 
120, the wire being sheared from the element 122. 
When the punch again rises, the wire is raised 
by spring pad 120, thus bringing the jaws at the 
end of the wire back into the initial position with 
the jaws encompassing the head of the severed 
element 122. 

Figs. 14 and 15 may also be used to illustrate 
the feed of the wire 128. The wire is fed by 
means of a feed dog 130 which bears against the 
projections 32 on the wire, as is shown in Fig. 14. 
The dog 130 may be rigid, or may be sprine- 
pressed downwardly, but Is prevented from mov- 
ing lower than the position shown in Fig. 14, by 
suitable guides or rails 132 on opposite sides of 
the tooth 134 of the feed dog. The relation of 
the parts is such that when spring pad !20 is 
in elevated position, as shown in Fig..14, the feed 
dog engages the wire, but when the wire is de- 
pressed by punch {{8, as shown in Fig. 15, the 
wire is disengaged from feed dog 130. The tim- 
ing of the machine at the cam shaft is such that 
feed dog 130 moves forward while punch /18 is 
elevated, and moves backward, as from the solid 
to the broken line position (30’ of Fig. 15, when 
the punch is down. This construction eliminates 
the need for a holding dog or check dog, the 
wire being fed forwardly when engaged by the 
feed dog, and being held against movement by 
the punch at all other times. In fact, there is 
nothing to urge rearward movement of the wire, 
the wire being disengaged from the feed dog when 
the latter is moving back. The operation may 
be made very rapid, for the stroke of the feed 
dog is small, and is not accompanied by any ap- 
preciable vertical movement. 

Referring to Fig. 12, the feed dog {30 is piv- 
otally mounted on a pin 136, and is normally 
urged downwardly by pull spring i38. The pin 
136 is carried In bearings 140 forming a part of 
a reciprocable feed carriage or slide (44 (Figs. 9 
and 10) running in guides 143. The slide i4i is 
normally pulled to retracted position by means 
of pull springs 142 (Figs. 9 and 11). 

A pin 13{ (Fig. 12) projects downwardly from 
slide 141, and is engaged by screws 133 carried: 
in the ends {35 of the feed arm 106 (Fig. 9). 
These screws provide adjustment of the terminal 
point of the stroke of feed dog 130. The exact 
terminal point is accurately determined by ad- 
justment of screw 131, which strikes an insert 139 
in block 16. An extension of screw 1317 receives 
the lower end of spring (38. 

The manner in which the feed of wire 128 is 
interrupted to produce a @ap or space between 
stringers will now be apparent, for if the sever- 
ing punch 118 is locked in its down position (Fic. 
15) the wire {28 is held below the feed dog 130, 
and the latter reciprocates idly without feeding 
the wire. This is of advantage because of its 
simplicity and because it eliminates reciprocation 
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of the punch and rocker and associated parts. 
Moreover, it avoids moving the Jaws at the end 
of the wire repeatedly Into and out of engage- 
ment with the head of the element last severed. 
Such repeated reciprocations wouid tend to wear 
away metal around the outside of the head and 
the inside of the jaws, bringing these parts below 
size, and in any event, producing a very loose fit 
therebetween instead of the snug, accurate en- 
gagement which is now obtained. 

In connection with Figs. 9 and 10, it has al- 
ready been mentioned that the counter energizes 
solenoid 116, thereby locking the right-hand end 
of the rocker in elevated position. The mecha- 
nism for this purpose is shown in greater detail 
in Figs. 21 and 22 of the drawings, referring to 
which it will be seen that on energization of sole- 
noid 116, the core i144 is drawn into the solenoid. 
The preferably non-ferrous button (46 at the end 
of the core bears against block 148 and moves 
the end 150 of the block beneath a suitable bar 
162 extending across the ends 164 of rocker 78. 
The bar 148 is normaily retracted by a suitable 
compression spring 156, said spring being located 
in a slot cut through the bar, and one end of 
said spring reacting against a stationary pin 168 
projecting into the slot from the stationary block 
{60 on which the parts are mounted. 

In operation, the rocker 18 and with it the bar 
{62 is reciprocating rapidly. When solenoid (16 
is energized the end 150 of the block 148 moves 
into engagement with bar 162, but cannot come 
beneath bar 162 until the bar has been elevated 
by the rise of the cam actuated rocker 18. End 
i60 then slides beneath bar 152 and holds the 
rocker arm in locked position until the solenoid 
is deenergized. The pressure of bar 162 against 
block {48 is sufficient to prevent the block from 
moving to retracted position until the rise of the 
cam again reaches the rocker. This relieves the 
pressure on the block 148 and it is thereupon re- 
tracted by spring 156. In this way the movement 
of the rocker is in complete cycles, and the rocker 
cannot be stopped or started In the middle of a 
cycle. To further insure this result, the working 
end of block 148 is preferably cut at a slight 
angle or provided with an undercut, as is indi- 
cated at 162, and the lower face of cross-bar 
{52 is preferably shaped to a mating angle. The 
slightly undercut reiation of the surfaces guards 
against premature retraction of block 148. 

The triangular pieces of fin 38 are preferably 
removed by the severing punch, the latter cooper- 
ating with appropriate stationary parts on the 
die. Referring to Fig. 16, it will be seen that 
the die has stationary die surfaces 164 which 
are pointed or shaped to conform to the desired 
notches or serrations in the wire. The spring pad 
120 is indented to receive the points 164. Re- 
ferring now to Fig. 17, it will be seen that the 
severing punch 118 is provided with four heels 
166 and that the punch is channeled at 168 
between the heels to mate with the die surfaces 
134 of Fig. 16. Referring now to Figs. 18 through 
20, these figures are fragmentary transverse sec- 
tions at the die surfaces 164. In Fig. 18 the 
punch 118 is raised, and spring pad {20 supports 
the wire {28 in elevated position. At this time 
the fin 38 is disposed above the stationary die sur- 
face 164. In Fig. 19, the punch 118 has descended 
partially, and has moved wire (28 downwardly 
with spring pad 120 until the fin 38 rests on sta- 
tionary die surface 164. In Fig. 20 the punch ii8 
has moved downwardly to the ends of its stroke, 
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fin 38, the latter remaining on stationary die sur- 
face 164. The heels 166 of the severing punch 
i(8 (Fig. 17) preferably are of such length as to 
bear against the pad i20 (Fig. 16) during the 
cutting stroke, as is shown in Fig. 15. This helps 
prevent deformation of the wire under the impact 
of the punch, 

The bits of scrap or fin are very tiny, and 
cannot be discharged gravitationally as with or- 
dinary scrap or waste, because they are on top 
of the die. They tend to cling to the parts of 
the apparatus, particularly in the presence of an 
oll film. In the present apparatus, this difficulty 
has been overcome by removing the scrap with 
the aid of a blast of air. Referring to Fig. 11, 
the compressed air is supplied through flexible 
pipes 170, these leading into blocks 412 secured 
directly on top of the die. Referring now to Fig. 
23, which is a section taken on the line 23—23 
of Fig. 11, it will be seen that the compressed 
air is led inwardly through passages 114 and is 
then directed downwardly at the punch 118 and 
into enclosed chambers 1176. The compressed 
tir then flows outwardly through passages 118, 
carrying the fin or scrap with it, and then down- 
wardly through discharge passages 180 leading to 
a suitable box beneath the attaching machine for 
‘ecelving the waste. The compressed air blowing 
it the sides of punch i118 tends to get between 
vhe severed scrap and the punch, and this prob- 
ably accounts for the success with which the 
ce is blown away through passages i718 and 

Asa refinement which, however, is by no means 
essential, I prefer to provide the apparatus with 
a finishing punch or rounding punch, this being 
_ndicated at 182 in Figs. 14 and 15. It is moved 
vogether with punch 118 and forms a part of the 
punch assembly. Its purpose is to round the 
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. what, as is indicated at 184 in Fig. 26. 


may explain that during the severing operation 
the periphery of the head is provided with a 
rather sharp or square corner at the bottom. 
This is indicated at 183 in Fig. 27. The elements 
may be left in this fashion, but it is preferable 
to round the corner, as is indicated at 185 in 
Fig. 28. For this purpose the elements may be 
treated after being secured to the tape, as by 
means of wire brushes. Howevet, this requires 
an extra operation, and may tend to dirty the 
tape, and does not round the edge of the ele- 
ment very much. In the present arrangement, 
the stationary die surface beneath one of the 
severed elements is depressed and rounded some- 
The 
rounding punch 182 forces the subjacent element 
into the die curvature at 184, and thereby rounds 
the corner of the head. This will also be seen 
from examination of Fig. 14, the curved surface 
184 of the die being shown unoccupied in Fig. 14. 

Referring to Fig. 16, the downward step of the 
die surface is clearly indicated at 184, and it will 
be seen in this figure that the outline of the step 
184 conforms to the exterior outline of the fas- 
tener element, and clears the jaws. The elements 
remain at the slightly lower elevation of the 
right-hand part of the die surface until they reach 
ae tape, the latter being guided In the tape guide 

Reverting to Figs. 25 and 26, it will be seen that 
in the present apparatus there are five severed el- 
ements between the wire i28 and the tape 60. 
The rounding punch operates upon the middle 
one of these five elements. The last two ele- 
ments are always at the lower dle level. The 
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third element from the end is initially at the 
upper die level, but after descent of the round- 
ing punch, is moved to the lower die level. It 
should be understood that the difference in ele- 
vation is very slight indeed, and need only be 
a matter of '5/:000 of an inch. 

The construction of the punch assembly may 
be explained with reference to Fig. 12 in which it 
will be seen that the severing punch (18 is se- 
cured to a guide 188, the elevation of the punch 
being adjusted by means of the screw 190. The 
rounding punch 182 is adjusted by means of 
screw 192. The spring pad i26 is nested between 
the punches 118 and i82, and is yleldably urged 
downwardly by means of spring i194. The entire 
punch assembly is carried by a ram 188 which is 
reciprocable in the guides or ways of ram hous- 
ing 16. Rocker 18 may be provided with an ad- 
justing screw i98 bearing against the ram. Re- 
ferring now to Fig. 24, the manner in which the 
edges of ram (96 are received in guides or ways 
200 formed in ram housing 16, will be apparent. 
The nested relation of the severing punch i(8, 
the spring pad {26 and the rounding punch [82, 
is also clearly shown. 

Before leaving the description of the punch 
assembly it may be pointed out with reference 
to Fig. 17 that punch 118 is cut away at 202 to 
clear the projections on the fastener wire reach- 
ing the punch; that the spring pressed pad 126 is 
recessed at 204 to fit around the projection of 
the element being severed from the wire, and 
the pad i126 therefore acts as a locating pad which 
helps insure a uniform location of the cut or pe- 
riphery of the head about the projection and re- 
cess of the head. The spring pad (26 is cut away 
at 206 to clear the projection of the next element. 
The rounding punch (82 is recessed at 208 to fit 
about the projection of the element being round- 
ed, and this is desirable in order not to fiatten or 
deform the shape of the element during the 
rounding operation. This punch is also cut away 
at 210 to clear the projection of the next element. 

The shaping of some of these recesses will be 
clear from inspection of Fig. 14, severing punch 
{18 being cut away at 202: spring pad 126 being 
recessed at 204, and cut away at 206; the round- 
ing punch 182 being recessed at 208 and cut away 
at 210. 

The endmost element is clamped on the tape 
by an oppositely movable pair of clamping plates. 
Referring to Figs. 11 and 12, the clamping plates 
2i2 are secured to levers 214 pivoted at 216. The 
opposite ends of the levers carry cam followers 
218 which run between cylindrical cams 220, said 
cams being carried on the main cam shaft 72 of 
the machine. The cams are so shaped as to op- 
positely move the clamping plates. 

Referring now to Fig. 13, it will be seen that 
the corners 222 of clamping plates 212 are so lo- 
cated as to engage the jaws of the endmost ele- 
ment and at the same tlme to clear the jaws of 
the element next to the end. The clamping 
plates are thinned to come beneath the ends 
224 of guides or rails 226 which guide and confine 
the already-severed elements. When the clamp- 
ing plates 212 move together, they compress the 
Spread jaws of the endmost element from a con- 
dition such as that shown in Figs. 13 and 5, to 
the closed condition of Fig. 6. 

The provision of a series of severed elements 
between the wire and the tape, as for example, 
the five severed elements shown in Fig. 25, is not 
essential cut is of advantage in that it provides 
room for the locating pad and the rounding 


20 


25 


30 


35 


40 


45 


50 


60 


65 


70 


75 


5 


punch when used. The use of elements which are 
severed before being delivered to the tape and 
clamped thereon is also of advantage in avoid- 
ing angular disposition of the elements (viewed 
in elevation) such as might be caused by a kink 
in the wire or the pressure of the severing punch. 

The advantage of keeping the elements inte- 
grally related in the form of a wire is substan- 
tially retained when using ‘a group of severed 
elements of the configuration here employed. In 
the first place, the elements are confined and 
guided in a track and between guide walls sur- 
rounding the ends of the spread jaws. The ele- 
ments are prevented from moving to improper 
orientation because of the manner in which the 
head of one element fs snugly received within 
the jawa of the next element. Finally, any pos- 
sibility of longitudinal separation of the elements 
is prevented by the provision of a slight undercut 
between the elements when viewed in plan. Thus, 
referring to Fig. 4, it will be seen that the trans- 
verse width of the head is reduced at the point 
228, or the sides are non-parallel, as indicated at 
a. In other words, the head is necked or nar- 
rowed very slightly and even if an undercut of 
only a few thousandths of an inch is used, it is 
adequate to prevent longitudinal separation of 
the elements. This kind of undercut does not, 
however, prevent transverse separation of the ele- 
Ments, such as takes place when the endmost 
element is clamped on the tape, and the tape 
then moves vertically upward to carry the ele- 
ments upwardly away from the stationary die 
and the clamping plates. 

It is believed that the method of the present 
invention, as well as the construction and oper- 
ation of the apparatus, will be apparent from 
the foregoing detailed description. Simple, uni- 
form wire stock which may be either round or 
flattened in section is fed between small-di- 
ameter rolis which squeeze the wire under high 
pressure and which tn the course of a single pass 
through the rolls, deform the wire to provide a 
series of closely spaced projections and recesses 
along the same. The side edges are also pref- 
erably notched or serrated, either completely, or 
with a slight remaining fin. The wire is reeled, 
the reels being used as needed for the attaching 
machine. There the wire is unreeled and is op- 
erated upon by punch and die mechanism which 
removes the fin or triangular pieces of waste, 
and which severs the wire into fastener elements 
so shaped that the head of one element is nested 
fully within and substantially fills the space 
within the spread jaws of the next element. This 
relation of the elements avoids waste of metal. 
The elements are kept in nested relation and 
are fed toward an intermittently moved tape 
where the endmost element is clamped on the 
tape. If desired, a finishing operation such as 
that produced by the rounding punch may be 
applied to the elements between the cutting 
punch and the tape. The upward movement of 
the tape disengages the attached element from 
the next element, whereupon the series is again 
advanced to bring another element astride the 
tape. 

The many advantages of the invention will 
also be understood from the detailed description. 
The main advantage, of course, is that the in- 
vention minimizes waste or scrap metal. This 
{s accomplished while using elements of gener- 
ally conventional type, that is, elements the jaws 
of which come into substantially parallel] rela- 
tionship when closed. The ends of the jaws are 
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perpendicular to the sides and the tape when 
closed, and the inner walls of the edges at the 
ends includes a broad bearing surface for en- 
gaging the tape without cutting or penetrating 
the same. The elements are so crowded or 
nested together that there are three times as 
many elements for a given length of wire com- 
pared to the practice in Patent No. 2,201,068, 
previously referred to. This increases the life 
of the pressure rolls because the rolls produce 
stock for three times as many elements for each 
revolution of the rolls. Moreover, the recipro- 
cating strokes in the attaching machine are re- 
duced to a very small amount. The feed of the 
wire, for example, is only about one-third of that 
formerly used. The reciprocation of the punch 
is merely the thickness of the wire. These 
changes contribute to high speed operation of the 
attaching machine, and I have successfully op- 


erated the attaching machine at a speed of 2400 - 


R. P. M. The manner in which the feed of the 
wire is interrupted by simply locking the punch 
rocker with the punch in down position, also 
contributes to the desired high speed operation. 
This latter feature prevents reciprocation of the 
elements into and out of engagement with con- 
sequent loosening of the fit therebetween. The 
use of a series of severed elements between the 
cutting punch and the tape provides room for 
the cutting punch and the associated spring pad 
which holds the element being cut. It also pro- 
vides room for @ finishing or rounding punch. 
It frees the Jaws of the endmost element for the 
clamping operation, and avoids angular posi- 
tioning of the element, as by reason of the punch 
thrust or a bend in the wire. The cutting action 
used whereby the punch severs the wire from 
the element instead of vice versa, has the ad- 
vantage of simplifying the wire feed mechanism; 
makes it possible to remove the triangular fin 
or scrap while using only a single cutting opera- 
tion; and also provides a greater contact area 
or “land” at the cutting edge of the punch. The 
sides of the head are non-parallel or converge 
so as to provide an undercut or interlock of the 
elements after they are severed and re-engaged, 
and this prevents longitudinal separation. The 
nesting of the elements prevents improper 
orientation as they are moved toward the tape. 

It may be pointed out that the strip of metal 
initially employed may have smooth, continuous 
edges instead of being notched or serrated, as 
here disclosed. In such case, the punch and 
die mechanism will notch or serrate the strip 
much as here disclosed, the main difference be- 
ing that the tool will cut through the full thick- 
ness of metal instead of merely a thin fin, and 
in such case the percentage waste or scrap will, 
of course, be increased. 

Going still further, the strip of metal may be 
a plain flat strip, devoid not only of notches but 
also of projections and recesses. In such case 
the apparatus must be modified in a number of 
respects, the most important of which is the 
provision of a forming punch to provide the pro- 
jections and recesses. The rolling apparatus 
may then be eliminated altogether, and the 
smooth or “raw” wire is fed directly into the at- 
taching machine. This aspect of my invention 
is not iliustrated or claimed herein, it being 
fully disclosed and claimed in my copending 
companion application, Serial No. 264,551, filed 
concurrently therewith, now Patent No. 2,302,075, 
patented November 17, 1942. 

The said companion or divisional application 
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together with the present application, are con- 
tinuations in part of my earlier application, Se- 
rial No. 179,299, filed December 11, 1937, now 
Patent No. 2,221,740, of November 12, 1940. 

Coming back to the present disclosure, the 
strip of metal fed to the attaching machine may 
be more instead of less finished, that is, it may 
be fully notched or serrated (devoid of fin) when 
it reaches the attaching machine, and in such 
case no fin need be removed, and no air blast 
need be provided. If the wire is initiaily formed 
or rolled without a fin, then there is no scrap or 
waste at all. 

The feed dog may be mounted rigidly as dis- 
closed in my aforesaid companion application, 
(instead of pivotally) because the fastener wire 
is depressed by the punch during retraction of 
the feed dog. 

It will therefore be apparent that while I have 
shown and described my invention in a preferred 
form, Many changes and modifications may be 
made, without departing from the spirit of the 
invention defined in the following claims. 

In the appended claims, I intend the expression 
“notched or serrated strip’ to include either a 
fully notched strip or a strip which is substan- 
tially notched except for a thin residue or fin 
of metal as specifically disclosed herein. 

In claims dealing with the gap-spacing mech- 
anism, I refer to a “counter,” which, of course, 
may be any such device to determine the length 
of the stringer or spacing between gaps. 

I claim: 

1. In the manufacture of slide fastener ele- 
ments comprising a head and spread jaws con- 
nected thereto, said jaws being so widely spaced 
and spread and so shaped as to form a space 
therebetween large enough to receive the entire 
head of an identical element, and said jaws being 
so shaped that when closed the outer edges come 
into substantially paralie} relationship, the 
method which includes pressing a continuous 
strip of metal to form a closely spaced series of 
interlocking means along the entire length of the 
strip, the interlocking means being so closely 
spaced as to correspond to a series of embryo ele- 
ments with spread jaws only if the head of one 
element is nested fully within and substantially 
fills the space within the spread jaws of the 
next element, punching away small triangular 
pieces of scrap or waste at the side edges of the 
end of the strip in order to give the end of the 
strip notched or serrated side edges conforming 
to the outer ends of spread jaws having the de- 
sired shape, and immediately thereafter severing 
the strip on an outline corresponding to the out- 
line of the head and intersecting the inner angle 
of the triangular notches at the sides of the 
strip, in order to define elements of the desired 
shape without scrap or waste other than the 
aforesaid triangular pieces of scrap. 

2. In the manufacture of slide fasteners, the 
method which includes providing a wire having a 
series of interlocking means therealong, the width 
of the wire equalling that of the desired fas- 
tener elements with spread jaws, intermittently 
feeding a tape transversely of the wire, intermit- 
tently feeding the wire toward the tape, severing 
the end of the wire entirely across the wire in 
such configuration as to form a fastener element 
naving a head including the interlocking means 
and having spread jaws, the head being of such 
dimension as to fully occupy the space between 
the jaws of the next element, restoring the jaws 
at the end of the wire and severed element to- 
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gether again in fully nested relation, intermit- 
tently moving the nested severed elemente toward 
the tape, and clamping the jaws of the endmost 
element on the tape to secure the element to 
the tape. 

3. In the manufacture of slide fasteners, the 
method which includes providing a wire having 
a@ series of interlocking means therealong, sev- 
ering the end of the wire in such configuration as 
to form a fastener element having a head includ- 
ing the interlocking means and having apread 
jaws, the head being of such dimension as to fit 
‘etween the Jaws of the next element, restoring 
the jaws at the end of the wire and severed ele- 
Ment together again in nested relation, the con- 
figuration of the head and Jaws being such as to 
interlock the head and jaws of the neated ele- 
ments against separation longitudinally of the 
wire, moving the interlocked severed elements 
toward a tape, and clamping the jaws of the end- 
most element on the tape to secure the element 
to the tape. 3 

4. In the manufacture of slide fasteners, the 
method which includes providing a wire having 
a series of interlocking means therealong, the 
width of the wire equalling that of the desired 
fastener elements with spread Jaws, severing the 
end of the wire entirely across the wire in such 
configuration as to form a fastener element hav- 
ing a head including the interlocking means and 
having spread Jaws. the head being of such di- 
mension as to fully occupy the space between the 
jaws of the next element, restoring the jaws at 
the end of the wire and severed element together 
again in fully nested relation, moving the nested 
severed elements toward a tape, finishing the 
shaping of the nested severed elements before 
they reach the tape, and clamping the Jaws of the 
endmost element on the tape to secure the ele- 
ment to the tape. 

5. Apparatus for the manufacture of slide fas- 
teners, sald apparatus comprising means to in- 
termittently feed a wire toward a moving tape 
and clamping plates, said wire having a width 
just equal to that of the desired fastener ele- 
ments with spread jaws, a stationary die, a mat- 
ing punch movable transversely of the wire to 
sever the wire from a piece of the wire project- 
ing beyond the punch and overlying the die, the 
outline of the punch being such that the project- 
ing plece constitutes a fastener element having 
a head with spread jaws projecting forwardly 
therefrom, the head being of such dimension as to 
fill the space between the jaws. and a spring pad 
beneath the punch to restore the wire to the Initial 
ralsed position. 

6. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising means to in- 
termittently feed a wire toward a moving tape 
and clamping plates, said wire having a width 
just equal to that of the desired fastener ele- 
ments with spread Jaws, punch and die mecha- 
nism to sever the wire all the way across into 
fastener elements each having a head with spread 
jaws projecting forwardly therefrom, the punch 
being spaced from the tape an amount such that 
a number of severed elements lie on the die be- 
tween the punch and the tape, and fixed guides 
on the die at each side of sald elements to hold 
the same in alinement, the aforesaid punch and 
die mechanism being so shaped as to form fas- 
tener elements the head end of which is dimen- 
sloned to be received tn and to fully occupy the 
jaw end of the next element, thereby avoiding 
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waste of metal and preventing improper orienta- 
tion of the elements in the afcresaid guides. 

7. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising means to in- 
termittently feed a wire toward a moving tape 
and clamping plates, said wire having a width 
just equal to that of the desired fastener elements 
with spread Jaws, and having closely spaced in- 
terlocking means therealong, a die and a punch 
movable transversely of the wire to sever the 
wire all the way across from a plece of the wire 
projecting beyond the punch and overlying the 
die, the outline of the punch being such that the 
projecting piece constitutes a fastener element 
having @ head with spread jaws projecting for- 
wardly therefrom, the head being of such dimen- 
sion as to fill the space between the jaws, and a 
spring pad beneath the punch to restore the wire 
to the element previously severed therefrom, the 
punch b ing spaced from the tape an amount such 
that a series of severed elements nested together 
with tue head of each filling the jaw space of the 
next lie on the die between the punch and the 
tape. 

8. Apparatus for the manufacture ui suue fas- 
teners, said apparatus comprising means to inter- 
mittently feed a wire having closely spaced pro- 
jections therealong, a punch movable transverse- 
ly of the wire to bear against and sever the wire 
from a smali piece of the wire projecting be- 
yond the punch, a locating pad yieldably mov- 
able with the punch to hold the projecting piece, 
the outline of the punch being such that the 
projecting piece constitutes a fastener element 
having a head with spread jaws projecting for- 
wardly therefrom, the head being of such di- 
mension as to fill the space between the jaws, 
the lower end of the locating pad being so formed 
as to mate with the project‘on on the element 
in order to properly locate th. periphery of the 
element relative to the project‘on thereon. 

9. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising means to in- 
termittently feed a tape, means to intermittent- 
ly feed toward the tape a wire _iaving closely 
spaced interlocking means therealong, a punch 
movable transversely of the wire to sever there- 
from a fastener element having e head with 
spread jaws projecting forwardly tuerefrom, a 
cam for reciprocating the punch, a rocker arm 
between the cam and punch, a counter, and 
means responsive to the counter for locking the 
rocker arm in outermost position at the cam 
and thereby interrupting the supply of severed 
elements to the tape without interrupting feed of 
the tape. 

10. Apparatus for the manufacture of slide 
fasteners, said apparatus comprising means to 
intermittently feed toward a tape a wire having 
closely spaced interlocking means therealong, a 
punch movable transversely of the wire to sever 
a piece of the wire, the outline of the punch 
being such that the severed plece constitutes a 
fastener element having a head with spread jaws 
projecting forwardly therefrom, the head being 
of such dimension as to fill the space between 
the Jaws, a spring pad beneath the punch to re- 
store the severed parts, the punch being spaced 
from the tape an amount such that a series of 
severed elements nested together with the head 
of each filling the jaw space of the next lie be- 
tween the punch and the tape, and finishing 
means located between the severing punch and 
the tape, said finishing means functioning to 
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smooth a part of an element between the sever- 
ing punch and the tape. 

11. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising means to in- 
termittently feed toward a tape a wire having 
closely spaced interlocking means therealong, a 
punch movable transversely of the wire to sever 
the wire from a piece of the wire projecting be- 
yand the punch, the outline of the punch being 
such that the projecting plece constitutes a fas- 
tener element having a head with spread jaws 
projecting forwardly therefrom, the head being 
of such dimension as to fill the space between 
the jaws, a spring pad beneath the punch to 
restore the wire to the element previously severed 
therefrom, the punch being spaced from the tape 
an amount such that a series of severed elements 
nested together with the head of each filling the 
jaw space of the next lie between the punch 
and the tape, and a rounding punch associated 
with said severing punch and located between 
the severing punch and the tape, sald rounding 
punch functioning to round the lower peripheral 
edge of the head of an element between the 
severing punch and the tape. 

12. Apparatus for the manufacture of slide 
fasteners, said apparatus comprising means to 
intermittently feed a wire having a series of pro- 
jections therealong, said wire feed means com- 
prising a reciprocating dog for engaging a pro- 
jection on the wire and feeding the wire during 
its forward movement, a punch movable trans- 
versely of the wire to sever the wire downward- 
ly from a plece of the wire projecting beyond 
the punch, the outline of the punch being such 
that the aforesaid severed piece constitutes a 
fastener element, and a spring pad beneath the 
punch, the timing of the machine being such 
that the wire is held downwardly by the punch 
during retraction of the feed dog and is held 
upwardly by the spring pad during forward move- 
ment of the feed dog. 

13. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising means to in- 
termittently feed a wire having closely spaced 
interlocking means therealong, said- wire feed 
means comprising a feed cam and a feed dog re- 
ciprocated thereby for engaging and feeding the 
wire during its forward movement, a punch mov- 
able transversely of the wire to sever the wire 
downwardly from a piece of the wire projecting 
beyond the punch, the outline of the punch being 
such that the projecting piece constitutes a fas- 
tener element having a head with spread jaws 
projecting forwardly therefrom, the head belng 
of such dimension as to fill the space between 
the jaws, a spring pad beneath the punch to 
restore the wire to the initial raised position, 
and a punch operating cam, the timing of the 
cams of the machine being such that the wire 
is held downwardly by the punch during retrac- 
tion of the feed dog, and is held upwardly by 
the spring pad during the forward movement of 
the feed dog. 

14. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising means to in- 
termittently feed a wire, said wire feed means 
comprising a reciprocating feed dog for engag- 
ing a projection on the wire and feeding the wire 
during its forward movement, a punch movable 
transversely of the wire to sever the wire down- 
wardly from a piece of the wire projecting be- 
yond the punch, the outline of the punch being 
such that the severed piece constitutes a fas- 
tener element, a spring pad beneath the punch, 
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the timing of the machine being such that the 
wire is held downwardly by the punch during 
retraction of the feed dog and is held upwardly 
by the spring pad during forward movement of 
the feed dog, a counter, and means responsive to 
the counter to lock the punch in down position, 
thus holding the wire downwardly out of engage- 
ment with the reciprocating feed dog. 

15. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising means to in- 
termittently feed a wire having closely spaced 
interlocking means therealong, said wire feed 
means comprising a feed cam and feed dog recip- 
rocated thereby for engaging and feeding the wire 
during its forward movement, a punch movable 
transversely of the wire to sever the wire down- 
wardly from a piece of the wire projecting be- 
yond the punch, the outline of the punch being 
such that the projecting piece constitutes a fas- 
tener element having a head with spread jaws 
projecting forwardly therefrom, the head being 
of such dimension as to fill the space between 
the jaws, a spring pad beneath the punch to re- 
store the wire to the initial raised position, a 
punch operating cam, a rocker between the cam 
and the punch, the timing of the machine being 
such that the wire is held downwardly by the 
punch during retraction of the feed dog and is 
held upwardly by the spring pad during forward 
movement of the feed dog, a counter, and means 
responsive to the counter to lock the rocker in 
outermost position with the punch in down po- 
sition, thus holding the wire downwardly out of 
engagement with the reciprocating feed dog. 

16. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising means to in- 
termittently feed a wire, a punch movable trans- 
versely of the wire to sever the wire downwardly 
from a fastener clement projecting beyond the 
punch, a spring pad beneath the punch, and 
pointed stationary die surfaces beneath the wire 
at opposite sides of the spring pad cooperating 
with mating recesses on the sides of the punch for 
removing triangular shaped pieces of scrap metal 
on opposite sides of the wire. 

17. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising means to in- 
termittently feed a wire toward a tape, said wire 
having a series of interlocking means therealong, 
a punch movable transversely of the wire to sever 
the wire downwardly from a piece of the wire 
projecting beyond the punch, the outline of the 
punch being such that the projecting plece con- 
stitutes a fastener element having a head with 
spread jaws projecting forwardly therefrom, the 
head being of such dimemsion as to fili the space 
between the jaws, a spring pad beneath the punch 
to restore the wire to the initial raised position, 
and stationary die surfaces beneath the wire at 
opposite sides of the spring pad for removing 
triangular shaped pieces of scrap metal on op- 
posite sides of the wire. 

18. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising means to in- 
termittently feed a wire, punch and die means 
to so cut the wire as to furm fastener elements 
therefrom and also small pieces of scrap which 
remain on the die as the punch descends, and 
means to feed a blast of air continuously at the 
side of the punch and thence over the top of the 
die mechanism in order to blow the pieces. of 
scrap outwardly therefrom. 

19. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising means to in- 
termittently feed a wire, said wire having in- 
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terlocking means thereon, punch and die mech- 
anism to sever the wire, the outline of the punch 
being such that the severed piece constitutes a 
fastener element having a head with spread jaws 
projecting forwardly therefrom, the head being 
of such dimension as to fill the space between 
the jaws, additional punch and die surfaces for 
removing a triangular-shaped piece of scrap met- 
al at the outside of the jaws, which pieces remain 
on the die as the punch descends, and air blast 
means for helping transfer the small triangular 
pieces of scrap to an appropriate receptacle in- 
cluding nozzles to blow air at the sides of the 
punch and thence outwardly over the top of the 
die. 

20. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising means to in- 
termittently feed toward a tape a wire having 
serrated side edges, the serrations of which carry 
a comparatively thin fin, said wire also hav- 
ing a series of interlocking means, a punch 
movable transversely of the wire to sever the 
wire downwardly from a piece of the wire pro- 
jecting beyond the punch, the outline of the 
puach being such that the projecting plece con- 
stitutes a fastener element having a head with 
spread Jaws projecting forwardly therefrom, the 
head being of such dimension as to flil the space 
between the jaws, a spring pad beneath the 
punch to restore the wire to the initial raised po- 
sition, and stationary die surfaces beneath the 
wire at opposite sidea of the spring pad for re- 
moving the triangular shaped fins or scrap metal 
on opposite sides of the wire. 

21. Apparatus for the manufacture of slide 
fasteners, said apparatus comprising means to 
intermittently feed toward a tape a wire having 
serrated side edges, the serrations of which carry 
a comparatively thin fin, said wire also having a 
serles of \intérlocking means, a punch movable 
transversely of the wire to sever the wire down- 
wardly from a piece of the wire projecting beyond 
the punch, the outline of the punch being such 
that the projecting plece constitutes a fastener 
element having a head with spread Jaws pro- 
jecting forwardly therefrom, the head being of 
such dimension as to fill the space between the 
jaws, a spring pad beneath the punch to restore 
the wire to the initia) raised position, stationary 
die surfaces beneath the wire at opposite sides 
of the spring pad for removing the triangular 
shaped fins or scrap metal on opposite sides of 
the wire, and air blast means for helping remove 
the small triangular pieces of fin or scrap left on 
top of said stationary die surfaces, said means 
including conduits to guide the compressed air to 
a point above the pieces of scrap at opposite sides 
of the punch, and to then guide the air and scrap 
metal away from the punch to an appropriate 
receptacle. 

22. In the manufacture of slide fastener ele- 
ments comprising a head and spread Jaws con- 
nected thereto, said Jaws being so widely spaced 
and spread and so shaped as to form a space 
therebetween large enough to receive the en- 
tire head of an Identical element, and said jaws 
being so shaped that when closed the outer edges 
come into substantially parallel relationship and 
having approximately perpendicular ends, the 
method which includes punching away small 
triangular pleces of scrap or waste at the side 
edges of a strip in order to give the strip notched 
or serrated side edges conferming to the square 
outer ends of spread Jaws having the desired 
shape, the notches or serrations being so closely 
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spaced as to correspond to a series of embryo eie- 
ments with spread Jaws if the head of one ele- 
ment is nested fully within and substantlaily fills 
the space within the spread jaws of the next ele- 
ment, and severing the strip on an outline cor- 
responding to the cutline of the head and inter- 
secting the inner angle of the triangular notches 
at the sides of the strip, in order to define ele- 
ments of the desired shape without scrap or 
waste other than the aforesaid triangular pieces 
of scrap. 

23. In the manufacture of slide fasteners, the 
method which includes severing the end of a 
wire in such configuration as to form a fastener 
element having a head and spread jaws, the head 
being of such dimension as to fit between the jaws 
of the next element, restoring the jaws at the 
end of the wire and severed element together 
again in nested relation, the configuration of the 
head and jaws being such as to interlcck the 
head and jaws against separation longitudinaily 
of the wire, moving the interiocked severed ele- 
ments toward a tape, and clamping the Jaws of 
the endmost element on the tape to secure the 
element thereto. 

24. Apparatus for the manufacture of slide 
fastener elements comprising a head and spread 
jaws connected thereto, said Jaws being so widely 
spaced and spread and so shaped as to form a 
space therebetween large enough to receive the 
entire head of an identical element, and said 
jaws being so shaped that when closed, the outer 
edges come into substantially parallel relation- 
ship, sald apparatus comprising means to inter- 
mittently feed a wire having the width of the 
elements with spread jaws, and a single punch 
and die mechanism, a portion of said punch and 
die being so shaped as to cut small, triangular 
pleces of scrap from the side edges of the wire 
at the end of the wire in order to give the wire 
notched or serrated side edges conforming to the 
outer ends of spread Jaws having the desired 
shape, another portion of said punch and die 
mechanism operating to cut the wire or strip on 
a@ line corresponding to the outline of the head 
and intersecting the inner angle of the triangular 
notches at the sides of the strip, whereby ele- 
ments of the desired shape are cut from the wire 
without waste other than the aforesaid triangular 
pleces of scrap. 

25. Apparatus for the manufacture of slide 
fasteners, said apparatus comprising means to in- 
termittently feed a tape upwardly, means to in- 
termittently horizontally feed toward the tape a 
wire having closely spaced projections therealong, 
said wire feed means including a horizontally 
reciprocating feed dog for engaging a projection 
on the wire and thereby feeding the wire, a sta- 
tionary die and a punch movable downwardly to 
sever the wire downwardiy from a piece of the 
wire projecting beyond the punch and overlying 
the stationary die, the outline of the punch and 
mating die being such that the severed plece con- 
stitutes a fastener element having a head with 
spread Jaws projecting forwardiy therefrom, a 
cam and cam follower for reciprocating the 
punch, a counter, and means responsive to the 
counter for locking the cam foliower in outer- 
most position and thereby Interrupting recipro- 
cation of the punch with the punch and wire in 
down position, and consequentiy interrupting the 
supply of severed elements to the tape, without, 
however, interrupting feed of the tape. 

26, Apparatus for the manufacture of slide 
fasteners, said apparatus comprising means to 
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intermittently feed a wire toward a tape, said 
wire having a series of interlocking means there- 
on, a stationary die and a punch movable trans- 
versely of the wire to sever the wire downwardly 
from a piece of the wire projecting beyond the 
punch and overlying the die, the outline of the 
punch and mating die being such that the pro- 
jecting piece constitutes a fastener element hav- 
ing a head with spread jaws projecting forwardly 
therefrom, the head being of such dimension as 
to fill the space between the jaws, a spring pad 
beneath the punch to restore the wire to the in- 
itial raised position, stationary die surfaces be- 
neath the wire at opposite sides of the spring 
pad cooperating with mating channels on the 
sides of the punch for removing triangular shaped 
pieces of scrap on opposite sides of the wire, and 
air-blast means for helping remove the triangular 
pieces of scrap left on top of said statlonary die 


surfaces, said means causing a flow of air from . 


the sides of the punch outwardly over the top of 
the die. 

27. Apparatus for the manufacture of slide 
fasteners, said apparatus comprising means to 
guide a wire having a width equal to the width 
of an element with spread jaws, a punch and 
die operating to sever the wire, said die having 
a generally key-hole shaped slot for supporting 
and guiding an upwardly fed tape having a 
beaded edge, said die further having a convex 
cutting portion shaped to conform to the head 
of the element being severed, said die further 
comprising a depressible spring pad fitting within 
and mating with said convex cutting portion, said 
pad lifting the wire clear of the die for forward 
feed, said punch having a concave side mating 
with the aforesaid convex die portion, the ar- 
rangement being such that, when the punch de- 
scends, it severs the wire downwardly from an 
element supported on the stationary cie portion 
at the end of the wire, the outline of the punch 
and die being such that the severed piece con- 
stitutes a fastener element having a head with 
spread jaws projecting forwardly therefrom, the 
head being of such dimension as to fully occupy 
the space between the jaws without scrap or 
waste, wire feed means to intermittently feed 
the wire to the punch and die, each of the re- 
peated feed distances equalling only a small frac- 
tion of the length of an element, tape feed means 
to intermittently feed the tape upwardly, clamp- 
ing plates closely overlying the die to clamp a 
severed element on the beaded edge of the tape, 
and cam means to operate said wire feed means 
and tape feed means and clamping plates in 
proper timing. 

28. Apparatus for the manufacture of slide 
fasteners having fastener elements with approx- 
imately parallel sides and jaws with ends that 
are approximately perpendicular to the sldes, 
said apparatus comprising means to guide a wire, 
a punch and die functioning to cut small, tri- 
angular pieces of scrap to give the jaws the de- 
sired perpendicular ends, and further functioning 
to sever the wire, said die having a generally 
key-hole shaped slot for supporting and guiding 
an upwardly fed tape having a beaded edge, said 
die further having a convex cutting portion 
shaped to conform to the head of the element 
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being severed, said die further comprising two 
pointed or triangular-shaped pleces for cutting 
triangular notches in the side edges of the wire, 
said die further comprising a depressible spring 
pad fitting within and mating with said convex 
cutting portion and triangular cutting portions, 
said pad lifting the wire clear of the die for for- 
ward feed, said punch having a concave side 
mating with the aforesald convex die portion, 
sald punch further having triangularly grooved 
channels in the sides mating with the aforesaid 
triangular die portions, the arrangement being 
such that, when the punch descends, [t severs 
the wire from an element supported on the sta- 
tionary die portion at the end of the wire, and 
further severs the wire from two triangular 
pieces of scrap supported on the aforesaid trl- 
angular die portions, the element and scrap being 
left stationary on the die while the wire is punched 
downwardly away from the same, the outline of 
the punch and die being such that the severed 
piece constitutes a fastener element. 

29. Apparatus for the manufacture of slide 
fasteners having fastener elements with approxi- 
mately parallel sides and jaws with ends that 
are approximately perpendicular to the sides, 
said apparatus comprising means to guide a 
wire, punch and die mechanism functionlng to 
cut small triangular shaped pieces of metal from 
the side of the wire, and further functioning to 
sever the wire, sald die having a generally key- 
hole shaped slot for supporting and gulding an 
upwardly fed tape having a beaded edge, said die 
further having a convex cutting portion shaped 
to conform to the head of the element being 
severed, said die further comprising two pointed 
or triangular shaped side pieces for cutting 
notches in the side edges of the wire, said die 
further comprising a depressible spring pad fit- 
ting within and mating with said convex cutting 
portion and triangular cutting portions, said pad 
lifting the wire clear of the die for forward feed, 
said punch having a concave side mating with 
the aforesaid convex die portion, said punch 
further having triangularly grooved channels 
in the sides mating with the aforesaid triangular 
portions, the arrangement being such that, when 
the punch descends, it severs the wire from an 
element supported on the statlonary die portion 
at the end of the wire, and further severs the 
wire from two trlangular pieces of scrap sup- 
ported on the aforesaid triangular dle portions, 
the element and scrap being left stationary on 
the die while the wire is punched downwardly 
away from the same, the outline of the severing 
punch being such that the severed piece constl- 
tutes a fastener element having a head with 
spread jaws, the head being of such dimension 
as to fill the space between the jaws, and said 
jaws having the aforesaid approximately per- 
pendicular ends of such dimension that when 
the jaws are closed their sides are substantially 
parallel, air-flow means for moving said small 
triangular pieces of scrap outwardly from the 
triangular die portions, and feed means to inter- 
milttently feed the wire to the punch and die, 
each of the repeated feed distances equalling 
only a small fractlon of the length of an element. 
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This invention relates to separable fasteners of 
the zipper type and particularly to methods of 
making the interlocking elements and attaching 
them to the tapes. 

It is among the objects of the invention to 
provide simple and inexpensive processes of form- 
ing interlocking elements and attaching them to 
the tapes, particularly to provide an improved 
process of manufacture in which a series of inter- 
locking elements is formed as a continuous strip, 
to minimize and reduce the amount of scrap, and 
to provide an improved method in which the 
jnterlocking elements may be smoothed or other- 
wise processed during their manufacture. 

Other objects and advantages of the invention 
will be apparent from the following description 
and accompanying drawings. 

In the manufacture of separable fasteners one 
of the problems encountered is the forming and 
making of the individual interlocking members 
in a manner that permits of their simple and 
easy fabrication, and a convenient manner and 
apparatus for polishing and finishing the sur- 
faces of the members and attaching the same to 
the tape. In the present invention I accomplish 
this by a very effective method and with simple 
apparatus by forming the individual members 
practically complete in a continuous strip of 
metal, or material from which the members are 
made without severing one member from another. 
In this way it is possible to form the members 
rapidly, to hold them after such formation in con- 
siderable quantities and in small space, if desired, 
run the strips in which the members are formed 
through such cleaning and polishing operations 
as may be desirable and then attach them to the 
tape and sever them from the strip. This gen- 
eral plan may be practiced in numerous ways. 
The individual members may be formed by coin- 
ing, or stamping, and may be arranged in their 
formation lengthwise of the strip, crosswise of 
the strip, or in double rows. The jaws may be 
stamped to their open position from metal of 
sufficient area to supply the material, or they may 
be stamped, or formed with jaws in substantially 
closed position and forced open. These and other 
features and details of the invention will appear 
more fuliy from the specification and claims. 

A preferred embodiment of the invention is 
illustrated in the accompanying drawings as 
follows:— 

Fig. 1 shows a perspective view of a metal bar, 
or strip, having rounded corners from which the 
members may be fabricated. 

Fig. 2 a similar strip having square corners. 
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Fig. 3 a perspective view of a strip coining or 
forging die coining the edges of the strip. 

Pig. 4 a perspective view of a stamping or cut- 
ting die stamping the exterior edges of a strip. 

Fig. 5 a perspective view of a die for punching 
the material from between the jaws. 

a 6 a stamp combining the dies of Figs. 4 
and 5. 

Fig. 7 a plan of a punch and die forming the 
recess and projection of. the interlocking element. 

Fig. 8 a perspective view of the die and punch 
forming the projection and recess. 

Fig. 9 a press combining the dies of Figs. 6 
and 8. 

Fig. 10 a perspective view of a finished strip 
showing the projection side, the recess side being 
shown at the end of Fig. 9. 

Fig. 11 shows a sectional view of the die adapted 
to form inclines on the members at the sides of 
the projections. 

Fig. 12 a perspective view of a strip having the 
inclined sides. 

In the strip so far made the members are ar- 
ranged end to end and the jaws are formed 
initlaily in an open position. 

Figs. 13 to 22 illustrate apparatus and means 
for forming the strips with the members cross- 
wise thereof. 

Fig. 13 is a perspective view of the strip blank. 

Fig. 14 a perspective view of a punch press for 
punching the jaw slots and separating slots for 
the members. 

Fig. 15 a perspective view of a press for forming 
the recesses and projections on the strip. 

Fig. 16 a view indicating the compieted strip 
as it comes from the press shown in Fig. 15. 

Fig. 17 shows the press with the dies of Figs. 14 
and 15 combined. 

Fig. 18 a manner of spreading the jaws from a 
strip as it comes from the dies of Fig. 14. 

Fig. 19 a similar apparatus for spreading the 
jaws from a strip as it comes from the dies shown 
in Fig. 15. 

Fig. 20 illustrates a press in which the jaws and 
separating slots are formed in their open posi- 
tion. i 

Fig. 21 a perspective view of a die for forming 
the inclined sides on the members of a strip. 

Fig. 22 2 strip showing the inclined sides formed 
thereon and the formation of the jaws as they are 
spread. 

In the method and apparatus illustrated in Figs. 
23 to 32 inclusive the members are arranged end 
to end in the strip, but the jaws are formed 
initially close together and spread. 
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Figs. 23 and 24 show perspective views of the 
blank strips. 

Fig. 25 a press for forming jaw slots in the 
strip. 

Fig. 26 a press for forming the projections and 
recesses in the strip. 

Fig. 27 the presses of Figs. 25 and 26 com- 
bined. 

Fig. 28 an apparatus for spreading the jaws of 
a formed member, attaching the member to a 
tape, and cutting the attached member from the 
strip. 

Fig. 29 a press making the first step in an alter- 
native method forming an initial slit. 

Fig. 30 a press having dies forming a recess and 
projection, these dies being combined with the 
dies of Fig. 29. 

Fig. 31 a perspective view of the dies for spread- 
ing the jaws. 

Fig. 32 the dies of Figs. 30 and 3! combined. 

In the apparatus and method and strip shown 
in Figs. 33 to 39 strips with crosswise members 
are shown and the method of forming the same. 

Fig. 33 shows a perspective view of. the blank. 

Fig. 34 dies cutting Jaw slots in each edge of the 
strip. 

Fig. 35 dies forming recesses and projections at 
opposite edges. 

Fig. 36 a perspective view of the strip as it 
comes from the dies in Fig. 35. 

Fig. 37 a perspective view of a strip having the 
incline added thereto. 

Fig. 38 a plan view of the part of the appa- 
ratus for attaching the strip to a tape. 

Fig. 39 an elevation of the same. 

Figs. 40 and 41 perspective views of the fin- 
ished members with straight sides. 

Figs. 42 and 43 perspective views of the mem- 
bers with inclined sides. 

The apparatus and methods shown in Figs. 
44 to 52 illustrate a manner of forming strips 
with the members arranged crosswise of the 
strip and projecting from opposite sides thereof. 

Fig. 44 shows a perspective view of the blank. 

Fig. 45 dies for punching the jaw slots. 

Fig. 46 a press for forming the projections and 
recesses. 

Fig. 47 a combined press having the dies of 
Figs. 43 and 44 combined. 

Fig. 48 a perspective view of the completed 
strip. 

Fig. 49 a plan view showing a method of open- 
ing the jaws for receiving a tape. 

Fig. 50 a plan view showing the method with 
the jaws closed on the tape and ready to be 
severed. 

Figs. 51 and 52 alternative constructions of 
strips. 

Fig. 53 shows a perspective view of a strip 
for making an alternative form of fastener. 

Fig. 54 a central section of the same on the 
line 64—54 in Fig. 53. 

Fig. 55 shows a perspective view of the appa- 
ratus for attaching the same to a tape. 

Fig. 56 a sectional view of the completed fas- 
tener and slider. 

Fig. 57 a plan view of the slider on the fas- 
tener. 

Fig. 58 an alternative form of strip. 

Fig. 59 a sectional view through the slider of 
the fastener formed from the strip of Fig. 58. 

Fig. 60 shows a device for polishing and as- 
sembling fasteners. 

Fig. 61 a section on line 6/—6i Fig. 60. 

Fig. 62 a plan view of jaw closing devices, 
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It will be noted that through the several 
figures dies are formed for individual opera- 
tions and are ganged for progressively forming 
operations. These arrangements are made read- 
ily possible in that the strips are retained intact 
so that they can readily be run through separate 
machines, or machines that perform the several 
operations in one machine. 

§ marks the strip blank with rounded edges, 
and 2 a strip blank having straight edges. In 
the structure shown in Fig. 3, 3 marks the die. 
This has a strip guide 3a and a cover plate 4. 
Side dies 5 are brought into clamping engage- 
ment with the edges of the strip by any con- 
venient mechanism (not shown) and these are 
provided with recesses 6 into which the mate- 
rial may be forced outlining the outer edges of 
the spread Jaws of a member. 

The strip may be formed with this relation 
of edges by stamping, as iliustrated in Fig. 4, 
the die 8 having a strip guide 10, a punch (1 
having die faces 12 adapted to cut out the part 
between the jaw incline 7 forming the inter- 
locking part 8 of the members. 

The strip formed in either of the manners de- 
scribed may have the jaw slots punched, as 
shown in Fig. 5. A die {3 has a strip guide (4. 
The base of the guide has a cutting opening 16 
and a punch /6 operates over the die to cut 
jaw slots 17. 

The dies § and 13 may be arranged in tandem 
so that the slots i7 and edge formation may be 
accomplished in one operation. 

The recesses and projections are formed in 
the faces of the strips and this may be accom- 
plished as indicated in Fig. 8. A die block 19 
has a strip slot 19a in the bottom of which is 
a recess 20 for forming a projection 24. Side 
dies 21 engage the side edges of the strip and 
a punch 22 forms a recess 23 in the strip. 

In Fig. 9 the die 19 is associated with the die 
blocks 8 and 13 so that the three operations 
may be accomplished in one pass of the strip. 
Feeding rolis 18a are arranged to advance the 
strip through the dies and these may be pro- 
vided with any well-known contro] mechanism 
to advance the strip in proper timing. It will be 
understood that with each of the die grooves 
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in which the strips are advanced a similar set - 


of feeding rolls is ordinarily to be provided. 

The completed strip having the edges and jaw 
slots and projections and recesses formed there- 
on and therein Is illustrated in Fig. 10. This 
strip may be readily processed and attached to 
a tape, as indicated.in Fig. 60. 

A guide table 26 has a guide slot 27 for feed- 
ing the strip 25. Rolls 28 are arranged at each 
end of the table for accomplishing a definite 
forward feed, the upper feed rolls 28 being 
notched to engage the projections. The table 
26 has openings 29 above and below at intervals 
leading to the guide slot 27 and wire brushes 
30 operate in these openings on the strip as it 
passes out. Buffers 3! operate through suc- 
ceeding openings so that the strip may be read- 
ily processed as it advances. The strip after 
this polishing operation may be again rolied and 
stored, or It may be directly attached to the 
tape 32 from this operation. 
strip with its jaws carried straddle the tape is 
closed by pressure fingers 33. As the pressure 
fingers close die plates 34 are carried under the 
strip between the first and last members and 
these dies have die slots 35. A cutter 36 severs 
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erating in connection with the slots 36. In some 
constructions it is desirable to inciine the front 
corners of the members and this is accomplished 
by arranging an inclined die face 37 on the side 
die members 21 (see Fig. 11). This provides 
the inclines 38 as shown in the strip 38a (Fig. 
12). 

In forming the strips with the members cross- 
wise (Fig. 13 and immediately following) the strip 
blank 2 is fed into a guide groove 38 of the die 
block 40. This die block has a die opening 4/ 
and slots 42 and 43 which operate with a punch 
44 for forming a jaw slot 45, and an extension 46 
on the punch for forming a slot extension 41 of 
the die slot. There is provided a separation 
punch 48 for cutting a separation slot 49 which 
nearly severs the strip between a member. The 
strip may then be run through the dies shown in 
Fig. 15 having a die block 50 and a feed groove 61. 
The dies have a recess §2, a punch §3 for form- 
ing a projection 54 and recess §5a respectively 
forming as it comes from the dies a strip 66. If 
desired the die blocks 40 and 50 may be placed in 
tandem, as shown in Fig. 17, and the strip formed 
in one continuous operation. The completed 
strip, is shown in perspective in Fig. 16. The 
completed strip is run through die biocks 66. This 
die block has a transverse guide groove §7 in 
which a spreader punch 68 operates. The 
spreader punch has a cam surface $9 correspond- 
ing to the desired outer slant of the member jaw 
with the jaw in open condition. An opposite 
transverse guide slot 60 is also provided in the 
block 56 and this has a spreader punch 81 with a 
cam surface 62. As the strip is advanced. the 
punch 58 advances and spreads one side of the 
jaw of a member and while the member is held by 
the punch 58 the punch 6/ advances and spreads 
the opposite jaw, thus forming an ultimate strip 
63 with the jaws spread. If desired the die 56 
may be arranged in tandem and with the die 
blocks 46 and 50 and the whole operation is com- 
pleted in one progressive operation. The strip 
may be formed by a stamping operation in which 
the jaws are formed initially in spread position 
and such a manner of forming is indicated in Fig. 
20. A die block 65 has a die groove 66. Punches 
67 form slots 68 between the members and punches 
68 a jaw slot 70. It may be desirable also to pro- 
vide the front corners of the members with in- 
clined surfaces and this is accomplished in the 
die scheme shown in Fig. 21 where'n a die block 
Tl has a die groove 72. A punch 73 is arranged 
through the bottom of the block 7/ and jn the 
face of the punch 173 there is provided a recess 74 
for forming the projection §4 on the member and 
there are also formed on the face of the punch 
inclined surfaces 15. A punch 76 has a flat face 
of sufficient area to force the portion of the strip 
containing the member into coining relation to 
the inclined surfaces and recess. At the same 
time the punch 176 is provided with recess forming 
projections 17. Thus the strip 78 as it comes 
from the die 7( has inclined ends 18. The die 
block Ti may be substituted for the die bleck 60 
in the die arrangements of Figs. 17 and 19 and 
consequently form a strip with jaw siots 80 open, 
as shown in Fig. 22. 

The strips and apparatus for forming the same 
shown in Figs. 23 and following use the same bar 
blanks i, or 2, as in the preceding structures. A 
die biock 8{ (Fig. 25) has a guide groove 82 
through which the strip is fed and this has a 
jaw slot opening 83 with an extension 84 adapted 
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to operate with a punch 86 and its extension 86 
forming in the strip a jaw slot 87 with its separat- 
ing extension 88. The strip so formed may be 
fed through a die block 89, the die biock having 
a die groove 90 in the bottom of which is formed 
a recess §! for forming a member projection 92. 
A punch 93 operates on the strip to form a re- 
cess 94. The die blocks 81 and 88 may he asso- 
ciated, as shown in Fig. 21, with a spacer block 
96 between them in which event these operations 
may be performed progressively. This strip is 
presented with its forward end toa tape 88. The 
end member has its jaws closed on the tape by 
punches, such as 33, shown in Fig. 55. The mem- 
ber is severed by a cutter 98 corresponding to the 
cutter 36. Arranged on the cutter 99 is a jaw 
opening !00 which with the continued advance of 
the cutter 88 spreads the jaws of the next to the 
last member so as to prepare the jaws to receive 
the tape. 

This manner of forming the members without 
great waste of materiai may be accomplished also 
in the manner illustrated In Figs. 29 and immedi- 
ately following. In Fig. 29 a die block (0/ has a 
die groove 102. A punch 103 forms longitudinal 
slots 103a. The strip is carried through ea die 
block 104 having a die groove 105. This may be 
associated with the die block (6! properly spaced 
by spacers 106. Side punches 167 are arranged in 
the die block i104 to properly hold the strip as the 
member projections and recesses are formed, the 
projection being formed in the recesses (08 by a 
punch 108a. The strip may be run through a 
block !10 with a die groove fil. Side punches i(3 
operate in transverse grooves (12. These side 
punches have recesses (14 adapted to receive 
metal forming the outer edge of the jaws. A 
punch 1/16 is shaped to enter the slot (03. The 
punch has an inciined spreading surface 117 ter- 
minating in a cross sectional shape ((8 desired for 
the jaw slot 118. This jaw spreading may take 
place, if desired, before or after, the forming of 
the projections and recesses. 

In Fig. 32 the dies using the block {0!, the 
block (10 and the block i04 are associated so 
that the strip 115 as a whole may be fabricated in 
one progressive operation. 

In Figs. 33 to 38 a desirable method of forming 
interlocking members in strips is shown. A guide 


block 120 has a die groove 121 receiving the strip : 


blank 2. Punches 122 form oppositely placed and 
staggered jaw slots 123 in the strip. The edge of 
the strip is notched by a projection i24 on the 
punch at (25 to form the outer edges of the jaws. 
A die block 126 has a die guide i27 (see Fig. 35) 
through which the strip coming from the block 
126 {s passed and punches (28 operate on the 
strip to form recesses {29 and the opposite pro- 
jections (30a in the manner of the preceding op- 
erations. The blocks 120 and 126 may be piaced 
in tandem, if desired. 

A finished strip (30 may be attached to a tape 
in the manner indicated in Figs. 38 and 39. A 
guide block {32 has a guide eroove [33 and a 
clamping plunger i134 engages the strip inter- 
mittently as it is fed forward. Tapes 135 are 
placed in the jaw slots of the two end members. 
A punch (36 engages the end of the strip and 
closes the jaws of the two members. Cutters 
(37 sever the members so attached to the tape 
on the lines 138. If desired, the strip may have 
inclined front corners formed in it at 139 by 
coining, or otherwise, as desired. 

In Figs. 40 and 41 individual interlocking mem- 
bers (40 are shown having the recesses 23 and 
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projections 24, these members being without the 
inclined front corners and in Figs. 42 and 43 
individual interlocking members /4! are shown 
in which the front corners are inclined. 

In Figs. 44 and foliowing is shown an alterna- 
tive apparatus and method for forming and at- 
taching members from the strips. In this as 
in the others the strip blank 2 is used. A die 
block 142 has a die groove !43 through which the 
strip blank is fed. Punches !43a have punch ex- 
tensions i144 forming jaw slots 145 with exten- 
sions {46 in the opposite sides of the strip and 
these are arranged directiy opposite each other, 
the die block having openings 1430 and [44a cor- 
responding to the punch structure. The die block 
{47 has a die groove 148. Punches (49 form re- 
cesses 150 in the die groove forming the projec- 
tions. The finished strip (52, therefore, has the 
interlocking projections and recesses and the jaw 
slots. If desired, the die blocks (42 and i417 may 
be set in tandem so thgt these operations may 
be performed in a continuous manner. The 
strip 152 is passed through a guide groove (53 in 
a guide block 153a and the jaws at the end of 
the strip are opened by punches 154. Tapes {55 
are introduced into the siots and the iaws closed 
by a punch 156. As soon as the jaws ure closed 
the end members are severed from each other 
and from the strip by a cutter [51. 

In Figs. 51 and 52 an alternative form of strip 
i58 is shown. In this the interlocking portions 
of the members (59 have jaws 160 staggered and 
directed to opposite sides of the strip. The in- 
terlocking portions of the members i159 are in 
alinement at the center of the strip. The mem- 
bers are severed on the line (61. 

In Figs. 53 to 59 are shown strips for inter- 
locking members having jaws which may be at- 
tached by adhesion and for forming fasteners 
with the jaws extending toward one side or the 
other of the fastener instead of edgewise. In 
Fig. 53 a strip {62 is shown having projections 
i163 and recesses 164, these being of the common 
shape found in interlocking members of sep- 
arable fasteners. The fastening jaws 165 pro- 
vide a jaw slot (66 which extends edgewise in- 
stead of endwise of the member and crosswise 
instead of edgewise of the completed fastener. 
These strips have grooves 167, one wall of which 
forms the front wall of the final member and 
this forms a part of the strip which can be read- 
ily removed for separating the members. In at- 
taching the members a tape !68 is drawn through 
a cementing materiai 169 carried by a receptacle 
{10, the tape itself sealing a slot !1f in the re- 
ceptacie. The tape is introduced into the slot 
of the end member of the strip and the strip 
is severed by a punch {72 in the groove cutting 
out the bottom of the groove 167. The cement- 
ing material] is of sufficient adhesiveness to se- 
cure the interlocking member. These interlock- 
ing members are operated in a slider 113 in the 
ordinary manner of interlocking members, the 
difference being that the slots open toward the 
same face of the fastener and the tape extends 
at right angles from the direction of the secur- 
ing slot. This puts practically the whole fastener 
on one side of the tape and makes a compara- 
tively smooth surface on the opposite side of the 
tape. 

In Figs. 58 and 59 a slight variation of the strip 
and member is shown. A strip 174 has projec- 
tions 115, these projections being of less width 
than the member. Jaws i116 extend edgewise of 
the member but are longer than the interlocking 
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part of the member occupied by the projection. 
The strip is provided with grooves 111 for sev- 
ering the strip. A slider 118 operating with the 
fastener of this type has one of its walls {19 
arranged between the overlapping ends of the 
jaws in a groove 180 formed thereby. In this 
way the projection portions of the fastener from 
one face of the member are practically obviated. 

In each of these methods it will be observed 
there is an enlongated strip of united members. 
This may be secured to the tape in a continuous 
process, or each of the steps may be readily per- 
formed independently as the strips may be 
readily rolled. The strips while the members are 
still united may be thoroughly processed, polished 
and finished, the only fina! action being the sev- 
ering of the members and attachment to the tape. 

What I claim as new is: 

1. The method of forming interlocking mem- 
bers for separable fasteners which consists in 
shaping the said members while united in a strip, 
to form a plurality of interlocking members with 
jaws and then spreading the jaws of the various 
members while united in the strip through dis- 
tortion of the material of the members. 

2. The method of forming interlocking mem- 
bers for separable fastemers which consists in 
shaping the said members while united in a strip, 
to form a plurality of interlocking members 
crosswise of the strip with crosswise extending 
jaws and then spreading the jaws while the var- 
fous members are united in the strip. 

3. The method of forming separable fasteners 
which consists in advancing a strip conslsting of 
a long continuous series of united interlocking 
members having spread jaws end to end to place 
its end member in securing relation to a tape, 
securing the jaws on the tape, and severing the 
attached member from the strip. 

4. The method of forming separable fasteners 
which consists in advancing a strip of united 
interlocking members having jaws arranged 
crosswise of the strip to place its end member in 
securing relation to a tape, securing the jaws 
on the tape and severing the attached member 
from the strip. 

5. The method of forming separable fasteners 
which consists in advancing a strip consisting of 
a long continuous serles of united interlocking 
members, processing the strip as it is advanced, 
carrying the advance of the end member into se- 
curing relation with a tape, securing the member 
to a tape, and severing the attached member 
from the strip. 

6. The method of forming interlocking mem- 
bers of separable fasteners which consists in 
shaping the said members while united in a strip. 
to form an elongated strip of. several united 
Interlocking members in continuous series ar- 
ranged end to end and oriented in the same di- 
rection, that is, the head end of one member 
being juxtaposed to the jaw end of the next 
adjacent member. 

7. The method of forming interlocking mem- 
bers of separable fasteners which consists in 
shaping the said members while united in a strip 
to form an elongated strip of several united in- 
terlocking members with the members arranged 
end to end and with the jaws spread and oriented 
in the same direction, that is, the head end of 
one member being juxtaposed to the jaw end of 
the next adjacent member. 

8. The method of forming interlocking mem- 
bers of separable fasteners which consists of 
shaping an elongated strip of such interlocking 
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members with jaws arranged cross-wise on the 
strip, with the jaws of all alternate members 
reversed as to relation to the edges of the strip. 

9. The method of forming interlocking mem- 
bers of separable fasteners which consists of 
shaping an elongated strip of such interlocking 
members with jaws arranged cross-wise of the 
strip and with the Jaws spread to receive the 
tape and with the alternate members having 
their jaws reversed relatively to the edges of the 
strip. 

10. The method of forming interlocking mem- 
bers of separable fasteners which consists of 
shaping an elongated strip of interlocking mem- 
bers with jaws arranged cross-wise of the strip 
and with the jaws spread to receive the tape 
and with the aiternate members having their 
jaws reverscd relatively to the edges of the strip, 
and severing the strip on lines corresponding to 
the inclination éf the jaws. 

11. The method of forming the interlocking 
members of separable fasteners, which consists 
ef shaping an elongated strip of interlocking 
members arranged cross-wise of the strip with 
the jaws of the alternate member in reverse rela-~ 
tion and extending from the edges of the strip. 

12. The method of forming the interlocking 
members of separable fasteners, which consists 
of shaping an elongated strip of interlocking 
members arranged cross-wise of the strip with 
the jaws of the alternate members extending 
from the opposite edges of the strip, and form- 
ing projections and recesses in substantial aline- 
ment for the alternate members along the strip. 

13. The method of forming interlocking mem- 
bers for separable fasteners of the class de- 
scribed, in which each member has a pair of 
jaws, which includes spreading the jaws by force 
applied between the jaws and confining the ma- 
terial on the exterior surfaces of the jaws during 
such spreading action. 

14. The method of forming interlocking mem- 
bers for separable fasteners of the class de- 
scribed, such interlocking members having 
spread-apart jaws, which includes taking a strip 
whose width is less than the over-all width 
across the spread-apart jaws, forming slots In 
the strip, spreading the material apart on oppo- 
site sides of each slot to provide spread jaw mem- 
bers united in a strip, and simultaneously con- 
fining the sides of the strip during such spread- 
ing action. 

15. The method of forming slide fastener 
members comprising forming a strip of slide fas- 
tener members each with a head portion on one 
end and a pair of spread jaws on the other end 
in which a portion of surplus materia) integrally 
joins the head end of each member directly to 
the inner surfaces of the spread jaws of the next 
aajacent member in the strip, and punching out 
said surplus portion to separate the members 
and complete the inner surfaces of the jaws si- 
multaneously. 

16. In the method of making a strip for use 
in making slide fastener members, forging a con- 

inuous strip to form angular projections on op- 

posite sides of the strip outlining the outer edges 
of the spread jaws of a fastener member with a 
portion of material between said angular projec- 
tions sufficient to form one head portion of a 
fastener member. 
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17. In the method of making a strip for use in 
making slide fastener members, forging a con- 
tinuous strip to form angular projections on 
opposite sides of the strip outlIning the outer 
edges of the spread jaws of a fastener member, 
leaving a portion of material between pairs of 
said angular projections sufficient to forni1 one 
head portion of a fastener member, and forming 
heads on such portions to provide a continuous 
serles of partially formed fastener members in 
strip form. 

18. In the method of forming a slide fastener 
member strip providing a strip of material whose 
width corresponds to the width of the finished 
fastener element, forming a series of jaws on 
said strip by spreading the material sidewise from 
about the middle of the strip with the ends of 
said spread jaw portions integrally connected to 
an adjacent portion of the strip of the original 
width. 

19. A strip for use in making slide fastener 
members of the type having a head portion at one 
end and a jaw portion at the other end, the mem- 
bers being arranged In the strip in end to end re- 
lation and oriented in the same direction, the 
strip having along its longitudinal centra) portion 
a series of equally spaced formed heads each with 
a projection on one side and a formed recess on 
the opposite side, the sides of the strip being 
formed to conform to portions of the outer sur- 
faces of the jaws, each of the heads being in- 
tegrally jointd to the jaw end of the next adjacent 
member in the strip at the inner portions of such 
jaws, the ends of the jaws of all members in the 
strip being at least partially exposed. 

20. A strip for use in making slide fastener 
members of the type having a head portion at one 
end and a jaw portion at the other end, the mem- 
bers being arranged in the strip in end to end 
relation and oriented in the same direction, the 
sides of the strip having angular projections con- 
forming to tha outline of the outer surfaces of 
the spread apart jaws of slide fastener members 
including not only the sides but also the ends of 
the jaws, and wherein the head of each member ts 
integrally joined to the jaw end of the next ad- 
jacent member at the inner portions of such 
jaws. 

21. A strip for use in making slide fastener 
members of the type having a head portion at one 
end and a jaw portion at the other end the mem- 
bers being arranged in the strip in end to end 
relation and oriented in the same direction, the 
strip having along its longitudinal central portion 
a series of equally spaced formed heads each with 
a projection on one side and a formed recess on 
the opposite side, the sides of the strip being 
formed to conform to the portions of the outer 
surfaces of the jaws, the portions of said strip 
between said head portions having disposed there- 
in within the Jast-named surfaces slots conform- 
ing to the inner surfaces of the jaws of said fast- 
ener members, each of the heads being integrally 
joined to the jaw end of the next adjacent mem- 
ber in the strip at the inner portions of said jaws, 
the Jaws being at least partially spread and the 
ends of the jaws of all members in the strip be- 
ing at least partially exposed. 
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This invention relates to improvements in the 
apparatus for forming continuous slide fastener 
stringers. 

Broadly, it is an object of this invention to pro- 
vide a novel apparatus for intermittently forming 
and securing scoops onto a tape in spaced rela- 
tionship in association with a tape jump mecha- 
nism which rapidly and efficientiy forms separa- 
tion zones between groups of the scoops. This 
case is a continuation in part of my copending 
application, Serial No. 241,195, filed on Novem- 
ber 18, 1938, and entitied ‘““Method of and ap- 
paratus for forming slide fastener stringers.” 

In accordance with the present invention the 
slide fasteners are made in a continuous man- 
ner using a continuous metal strip progressively 
shaped into scoops having head and jaw portions 
intermittently clamped in spaced relationship 
onto the tape. The tape is correspondingly inter- 
mittent!y displaced transversely of its normal 
feed path during its rest period to the jaws of the 
scoops. After scoop clamping operations, the 
tape is returned to its position for the intermit- 
tent advancing operation. 

An important feature of the present invention 
resides in the novel apparatus for effecting a 
jump or predetermined spacing between attached 
groups of scoops to determine the length of the 
slide fasteners produced. Previous attempts pro- 
viding such spaces have been unsatisfactory in 
that the either too large time interval was re- 
quired, or that undue mechanical strains were 
encountered in the machine, or shorter periods 
were used. The present invention is directed to 
novel electro-mechanical means for effecting the 
tape jumping operation between scoop fastening 
cycles to effect the blank spaces on the tape in a 
predetermined manner. A timing chain is em- 
ployed coupled to the machine drive for syn- 
chronous operation and adjusted in length to in- 
itiate the jumps in predetermined reiation with 
the stringer formation. 

Electro-mechanicai arrangements are provided 
for effecting the tape jumps of any desired length 
within the order of four or less cycles or strokes 
of the machine, a cycle corresponding to the time 
between successive scoop forming and attaching 
operations. The rapid jumping or advancing of 
the tape for the biank sections thereof renders 


the production of a given machine more efficient « 


as to the stringer output, which in practical em- 
bodiments may be as high as 25% or greater. 
Novel interlocking arrangements are incorpor- 
ated in the mechanism to insure safety during 


the tape jumping intervals without interfering 5: 
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with the associated operations of the machine or 
unduly straining the mechanism. 

It is accordingly among the objects of the pres- 
ent invention to provide a novel means for jump- 
ing or otherwise accelerating the advancement of 
the tape during stringer formation to substan- 
tially speed up the overall production of stringers 
in a given machine; to provide novel electro- 
mechanical tape jumping means employing a 
continuously driven timer chain and associated 
successively operated reiays which are interlocked 
to insure proper jumping of the tape without in- 
terfering with the other components thereof; 
and to provide a novel tape jumping arrange- 
ment operated independently of the stringer ma- 
chine, and without straining any portion of the 
mechanism thereof. 

These and other objects of the present inven- 
tion will become more evident in the foliowing 
description taken in connection with the draw- 
ings, in which: 

Figure 1 is a front elevation of a preferred em- 
bodiment of the apparatus for forming slide 
fastener stringers in accordance with the present 
invention. 

Figure 2 is an end elevation taken in section 
along lines 2—2 of Figure 1. 

Figure 3 is an end elevation taken in section 
along jiines 3—3 of Figure 1. 

Figure 4 is a side elevation of the apparatus. 

Figure 5 is an end elevation taken in section 
along lines 5—5 of Figure 4. 

Figure 6 is a plan view of the apparatus. 

Figure 7 is an end view of the timing chain and 
associated parts taken along lines T—TI of 
Figure 6. 

Figure 7a is a view similar to Figure 7 showing 
the timing chain and the contact operated there- 
by in a different position. 

Figure 8 is an end elevation taken in section 
along fines 8—8 of Figure 6. 

Figure 9 is an end view of a hook and latch 
parts associated with the metal] strip feed arrest- 
ing mechanism, taken in section along lines 
§—S of Figure 8. 

Figure 9a is a view similar to Figure 9 showing 
the hook in its latched position. 

Figure 10 is an end elevation in section taken 
along iines i0—i0 of Figure 6. 

Figure 11 is an end elevation taken in section 
along lines ii—ii of Figure 6. 

Figure 12 is an end elevation in section taken 
along lines {2—i2 of Figure 6. 

Figure 13 is a side view of the tape spool and 
a satety switch. 
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Figure 14 is a plan view of the dle bed assem- 
bly, with parts thereof partially broken away. 

Figure 15 ts a detail plan view partly in section 
showing the stepwise formation of the fastener 
element on the continuous metal strip. 

Figure 16 is a perspective view of the die as- 
sembly, the punch head being In Its upper posi- 
tion, and the stripper plate and cut-off punch 
being removed. 

Figure 17 is a perspective view similar to 
Figure 16 of the die assembly with the punch 
head in its lower position. 

Figure 18 is a perspective view of the die as- 
sembly with the punch head in its lower position, 
and the stripper plate being removed. 

Figure 19 is a perspective view of the die as- 
sembly, the punch head being in its upper posi- 
tion, and the cut-off punch being removed. 

Figure 20 fs an end view taken in section along 
lines 20—-20 of Figure 16. 

Figure 21 is an end view taken in section along 
lines 2i—2( of Figure 17. 

Figure 22 is an end view taken in section along 
lines 22—22 of Figure 14. 

Figure 23 Is an end view taken in section along 
lines 23—23 of Figure 14. 

Figure 24 is an end view taken in section along 
lines 24—24 of Figure 14. 

Figure 25 is a diagrammatic view of the elec- 
trical connections and arrangements associated 
with the tape jump mechanism of the present 
invention. 

Referring to the drawings in general, the ap- 
paratus for forming continuous slide fastener 
stringers is shown in assembly in Figures 1, 4 and 
6 and comprises (a) a metal strip feed; (b) a 
stringer forming mechanism comprising blanking 
and clamping members; ¢c) a tape feed mecha- 
nism; (d) a tape jump mechanism; thetapejump 
mechanism being operable through electrical 
contacts from a separate electric source, while all 
the other mechanisms are operable from a com- 
mon mechanical drive having a common source 
of power. 

On the table 30 of the apparatus are re- 
mounted the stringer forming mechanism, the 
metal strip feed, the tape feed, and the tape 
jump mechanism, the latter being mounted below 
table 30. Table 30 is supported by legs 3! which 
in turn support bracket 32 carrying the tape 
spool 33 which supplies tape T. Cross bars 34 
fastened on legs 3i support electric motor 35 
which drives main shaft 39 by means of pulleys 
36 and 37 operable through belt 38. Shaft 39 is 
journalled in U-shaped bracket 40 mounted on 
table 30. 

The metal feed strip 


Referring in detail to Figures 1, 3, 6, 8, 10 and 
11, the metal strip feed comprises a pair of ro- 
tatably mounted rollers 41 and 42 which inter- 
mittently feed the continuous metal strip to the 
punch and die assembly to be described here- 
inafter. Roller 42 is reciprocably mounted. 
Sprocket wheel 43 is rotatably mounted on shaft 
39 driving sprocket wheel 45 by means of chain 
44, In turn rotatably mounted on shaft 46 carry- 
ing sprocket wheel 47. Wheel 47 drives sprocket 
wheel 49 by means of chain 48 mounted on shaft 
60. 

Worm 50a is rotatably mounted on shaft 50 
driving worm gear 5i mounted on shaft 52 which 
in turn carries sprocket wheel 53 driving time 
chain §4. Cam 55 is rotatably mounted on shaft 
46 and is provided with an angularly shaped 
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groove 56. Roller 57 provided on lever 58, ex- 
tending through table 30, is guided in groove 56. 
When shaft 46 is driven through shaft 39 by 
chain 44, lever 58 which is pivoted on shaft 59 
is oscillated (Figure 8). Shaft 59 Is journalled 
in bracket 60 secured to table 30. A ratchet disc 
62 is rotatably mounted on shaft 59. Pawl 63, 
rotatably mounted on lever 58 is pressed down- 
wardly by spring 61 and advances disc 62 one 
tooth at a time upon each rocking movement of 
lever 68. 

It will now be evident that shaft 39 drives shaft 
&6 by means of sprocket wheels 43, 45 which 
cause cam 55 to revolve. During each revolu- 
tion of cam 55 the upper arm of lever 58 is swung 
to the left and the right, pawl 63 advancing disc 
62 tooth by tooth or several teeth at once, de- 
pending upon the shape of groove 56 and the 
length of the arms of lever 58. Roller 4f is in- 
termittently rotated by such movement of disc 62. 

Roller 42 ls rotatably mounted in U-shaped 
bracket 64 which is reciprocably guided by screws 
65 of bracket 60. Screws 66 are fastened in 
bracket 60 and are provided with compression 
springs 67 tending to press bracket 64 down- 
wardly, and press rollers 42 against metal strip 
M, as well as against roller 4&1. Lever 69, piv- 
oted on shaft 68 mounted In bracket 60, is pro- 
vided with projection 70 which, if moved up- 
wardly, is adapted to lift bracket 64 in turn re- 
clprocably mounted on screws 65. Lever 69 is 
adapted to be tilted by the punch head in order 
to allow for the tape jump, as will be described 
hereinafter. 


The clamping and stamping assembly and 
operation 


The blanking and stamping assembly and asso- 
ciated parts are shown in detail] in Figures 1, 2, 
4 and 14 to 24. The assembly comprises a re- 
ciprocable male punch head Tf and a female die 
section 12 mounted on table 30. Eccentric 13 
carried by main shaft 39 reclprocates head mem- 
ber 14 provided with a screw 15, the head of 
which is in the form of a ball or sphere 16. Ball 
16 {s received In a corresponding spherical bear- 
ing formed on curved member 77 removably fas- 
tened to cross bar 78. 

Cross bar 18 is fastened to posts 19 which are 
guided at 80 in bracket 40, and which are further 
guided in holes (not shown) in table 30. Springs 
81 are provided between table 30 and punch head 
Tf which cushion the up and down movement of 
the punch head Ti. It will now be evident that 
when shaft 39 rotates, eccentric 13 reciprocates 
the punch head Tf by means of cross bar 18 and 
posts 19. The stroke of eccentric 13 is compara- 
tively small, as indicated in Figure 2. 

The punch and die assembly will now be de- 
scribed in detail with specific references to Fig- 
ures 14 to 24. On die bed 12 are mounted posts 
82 which guide the punch head 71. Metal strip 
M Is fed Intermittently, as described above and 
is guided in guide block 83 mounted fn die bed 
12 to prevent lateral movement thereof. On the 
downstroke of punch head Ti punches 84, 85 and 
86, fastened on head Ti, simultaneously act upon 
the metal strip, punching and severing it. At 
first, however, metal strip M moves over plate 
81 fastened on piston rod 88 which is actuated by 
compression spring 89 fastened jn die bed 12. 

On the downward stroke of punch 71 plate $0 
mounted In the punch head presses down plate 
87 and on the upward stroke of punch 171 plate 
81 lifts the metal strip a small distance from 
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the die bed to facilitate the clearance of the 
punches from the metal strip M, and the sub- 
sequent feeding movement of strip M. There- 
after, scoop heads 8 are formed on the strip M 
by means of die 9f secured to the die bed and 
punch 92 provided on punch head Tl. 

After the scoop heads are formed, strip M is 
fed under punch 84 which cuts out a predeter- 
mined outline, as shown in greater detail in Fig- 
ure 15. Punch 85 serves to hold the strip In a 
particular position {n order to insure proper sev- 
erance, by severing punch 86 on the proper plate. 
The individual scoops are thus provided with a 
jaw J which serves to fasten it onto the bead 
B of tape T in the manner set forth in detail] in 
the copending application referred to above. The 
scoops are severed from metal strips M in the 
last stage of their formation, as shown in Fig- 
ure 15. 

The synchronized movements of tape T and 
stringer clamping block 93 will now be described. 
The male punch carries two posts 94 and $5 
provided with bevel formations 96 and 98 respec- 
tively, cooperating with beveled surfaces 97 and 
99 provided in the reciprocably mounted plates 
(00 and (01 which in turn actuate tape carrying 
block 106 and clamping block 93. As may be seen 
in Figures 22 and 24, post 94 is somewhat longer 
than post 95. This causes beveled surface 96 to 
first engage with cam 97 of plate 100. 

The downward stroke of the male punch causes 
a displacement to the left of plate 100, Figures 14 
and 22. A compression spring (02 is arranged 
between plate {00 and screw 103 fastened in the 
die bed. Plate {00 is provided with an angularly 
shaped groove {04 into which fits roller 105 pro- 
vided on tape carrying plate 106. A displace- 
ment of plate {00 to the left (Figure 14), causes 
tape carrying plate {06 to move downwardly. 
Coacting groove (04 is shaped so that a down- 
stroke of punch head Tf, causing a displacement 
of plate {00 to the left, produces at first a rapid 
movement of tape carrying plate 106 and, there- 
after, downward movement of post 94 does not 
cause further movement of tape carrying plate 
106. 

When the male punch moves further on down- 
wardly, surface 98 contacts surface 99, causing a 
displacement of plate {01 to the left (Figure 14). 
Spring (107, arranged between plate (0! and 
screw {08 fastened on the die bed, serves to re- 
turn plate 10! upon the upward stroke of the 
male punch. Plate 109, being integral with plate 
{01, is also moved to the left upon the down- 


ward stroke of the punch, and plate 109 in turn : 


moves plate (0! carrying clamping punch 93. 

The downward stroke of the male punch ac- 
cordingly causes plate [00 to move to the left, and 
thereafter the movement of plate 10/. The 
movement of plate {00 causes a downward move- 
ment of tape carrying plate 106, bringing tape T 
from the position shown in Figure 16 to that 
shown in Figure 17, 1. e. into alignment with the 
metal strip M. Further downward movement of 
the male punch head does not produce a corre- 
sponding further movement of tape carrying plate 
_106. The movement of plate (0f towards the 
left (Figure 14) causes a corresponding move- 


ment of plate 110, carrying clamping punch 93, - 


following the movement of plate 106. After tape 
T Is in alignment with metal strip M clamping 
punch 93 presses jaw J against bead B, and 
severing punch 86, which has previously been 
moved down by the male punch, holds the scoop 
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firmly while jaw J is clamped on bead B of 
tape T. 

On the upward stroke of the male punch, 
punches 84, 86 and 86 move also upward, releas- 
ing the metal strip. Plates (00 and 101 are 
thereupon released from beveled surfaces 94 and 
96, and springs 102 and 107 return plates 100 
and 10) into their original position. The return 
movement of plates 100 and (0! causes the 
clamping punch 93 to move away from the metal 
strip, and tape carrying member {06 then moves 
out of alignment with the metal strip. The metal 
strip is then free to advance another step while 
the tape T is also free to advance into a position 
for the next scoop to be clamped onto its bead B. 


The tape feed arrangement 


The tape feed arrangement is shown in Figures 
1, 4, 5, 6, 12 and 13. The tape is unwound from 
spool] 33, passed through tube (11, moved through 
a hole in table 30 and through tape carrier plate 
106. Tape T is fed by the intermittent rotation 
of knurled wheels 142 and (13, in the following 
manner. On main shaft 39 ls mounted an eccen- 
tric (not shown) which reciprocates lever (14, 
caused by the rotation of shaft 39 and operates 
pawl (16 over ratchet disc (17. Reverse move- 
ment is prevented by paw] 118. 

Disc (17 is fastened on shaft (15 which carries 
knurled wheel (13. Arm (19 of lever (14, which 
carries pawl 116 and which connects lever (18 
with shaft 115, is journalled in ball joint (20. 
Gear (21, mounted on shaft 115, meshes with 
gear 122 in turn mounted on shaft (23 carrying 
knurled wheel 12. Thus, lever (14 advances 
wheel (17 one or several teeth for each revolu- 
tion of shaft 39, causing a positive rotation of 
knurled wheels 112 and {13 in opposite direc- 
tions through the intermediary of gears 121 and 
122. An important feature of the reciprocatory 
drive of ratchet disc (i? resides in the detach- 
ability of driving rod (14 from crank (19 and 
operating pawl] (16 to permit ready access to the 
tape T within the mechanism. Towards this end, 
a removable connection ({4a is provided at the 
top end of rod 114 and crank arm 119. The ball 
joint 120 is removable from its connection (4a 
on rod 14, through the spring joint connection 
shown. When thus dissembled the assembly 
carrying paw] 116, ratchet disc 111, and arm (15, 
is movable to the left in Figure 4 as indicated in 
dotted at positions 116’, 117’ and 119’, to permit 
access to tape T. 


The time chain, metal feed latch and tape jump 
mechanism 


An important feature of the present invention 
resides in materially reducing the time required 
in providing the blank spaces or jumps between 
successive stringer sections. In the preferred 
arrangement to be described, a blank space or 
jump of any desired length is made feasible with- 
{n four strokes or cycles of operation of the ma- 
chine, so as not to strain the machinery or re- 
quire any excessive rate of speed therein. Each 
stroke corresponds to the cycle required for 
attaching a single scoop on tape T. Thus, in a 
practical case, where an 8-inch zipper or stringer 
is made, 22 strokes or cycles of operation of the 
machine is generally employed for the space be- 
tween successive completed stringers. In accord- 
ance with the present invention, the 22-cycle 
space is provided by a corresponding jump of the 
tape, preferably within four strokes or cycles of 
the machine. This corresponds to an increase in 
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the production capacity of 20% in making the 
8-inch zippers. Corresponding production in- 
creases will apply for different lengths of 
stringers. 

In accordance with the preferred arrangement 
for effecting the predetermined tape jumps, 
electro-mechanical means are used With inter- 
locking controls to prevent destructlve action in 
event of electric contact failure. Electrica] con- 
trols are provided to select the proper phase of 
the cycle In which the jump takes place, which 
phase corresponds to the time when the tape is 
free to move, 2nd no scoop element is being at- 
tached thereon. The jumping mechanism is 
operated through separate electrical control 
means without straining any mechanical opera- 
tion of the stringer making mechanism. 

Referring now to Figures 1, 3, 7, 7a, the timing 
chain 54 is shown, arranged on sprocket wheel 53 
for determining the length of the individua) slide 
fasteners or stringers by initiating the tape jump- 
ing action referred to. As described above, pulley 
53 is actuated by main shaft 39 through sprocket 
wheels 43, 45 driven by sprocket chain 44, by 
sprocket wheels 417, 47 driven by sprocket 
chain 48, and by worm and worm gear 50a, S?. 
Timing chain 54 is thus rotated when shaft 39 
is rotated. Arm {24 is mounted on leg 3l. 
Bracket (25 is fastened to the table 30 and to 
arm (24. 
nalled in bracket {25. 

Timing chain 54 is provided with a projecting 
dog or lug i126 cooperating with projection {27 of 
lever {28 pivotally mounted on bracket {25 at £29. 
The shorter arm of lever {28 is provided with 
spring 130 fastened on bracket 125, biasing it to 
the left (Figure 7). Rod {31 is guided at {32 in 
bracket 125 and is pivotally mounted at {33 on 
lever 128. Rod 43! is provided with an adjust- 
able ring (34 having a shoulder {35 which is 
adapted to actuate cam or spring switches 136 
and 137. 

When dog {26 contacts projection 1217, rod {31 
is pushed to the left as shown in Figure 7a, and 
shoulder 135 of ring (34 operates electrical switch 
arms 136 and 137. Switches 136 and (37 are 
arranged in such manner that switch {36 is 
closed first and switch 131 thereafter. Switches 
136 and {37 control the operation of the tape 
jump mechanism. The length of timing chain 54 
and its rate of travel determine the stringer 
iength, i. e., the number of scoops on each chain 
or group spacedly fastened on tape T. The length 
of the completed slide fasteners is determined by 
adjusting the length of chain 54. 

As will be explained in detail in connection 
with Figures 8, 9, 9a, 10 and 11, the closing of 
switch 136 by timing chain 54 operates the metal 
feed latch to arrest the advance of strip M. Le- 
ver 69, pivoted at 68, lifts bracket 64 by means 
of projection 70. Punch head 7! actuates lever 
69. Adjusting screw 138 serves for adjustment 
of the rocking movement of lever 69. Meta) strip 
M can only be fed when roller 42 presses against 
roller 44. However, when projection 10 of lever 
65 lifts bracket 64, roller 42 is disengaged from 
roller 41. 

Ordinarily, roller 42 will be disengaged from 
roller 41 only during the downstroke of punch 
head 1!. Lever 69 is provided with hook !40 
which cooperates with hook {41 of lever 139, ro- 
tatably mounted on screw {42, in turn fastened 
to bracket {43 mounted on tabie 30. Magnet 144, 
also mounted on bracket 143’ is adapted, when 
energized, to pull lever {39 towards the magnet, 
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causing hook (14! to engage with hook 140 dur- 
ing the downstroke of punch head 171. 

Lever 69 is then held by hook 1/414 in the po- 
sition shown in dotted Hines in Figure 8, when 
projection 10 lifts bracket 64 and roller 42 disen- 
gages roller 4(. Rotation of roller 41 does not 
advance the metal strip as long as hook {41 en- 
gages with hook (40 of lever 69. However, as soon 
as magnet 144 is deenergized, the downstroke 
of punch head 7! disengages hooks (40 and {4!. 
Upon the upstroke of punch head Tl, roller 42 
will engage roller 51 and advance the metal strip 
M one step further. 

The operation of the tape jump mechanism 
will now be described, particularly in connection 
with Figures 25, 4 and 12. As shown in Figure 
25, motor 35 is a three-phase motor, supplied 
by the main current supply through main switch 
145. Aswitch {46 is provided in current lead 148. 
Pilot lamp !41 serves to indicate when lines 148 
and 149 are energized. Transformers (50 and {51 
are provided in the circuit for reducing the volt- 
age applied for the two relay circuits to be de- 
scribed. 

When switch !36 is closed, through the action 
of timing chain 64, leads {52 and {53 are inter- 
connected with transformer (5{, energizing relay 
154 to cause the closing of switches {55 and {56. 
Closure of switch {55 connects line 148 with lead 
{57, thus energizing strip M feed arresting mag- 
net 144. This action effects the latching of lever 
69, preventing further intermittent fe ding of 
metal strip M. The movement of ring 134, actu- 
ated by dog 126 of timing chain 54 thus first 
causes the inaction of the metal feed roller 42, 
stopping strip M. 

The next operation in the cycle comprises the 
closing of switch (37 which connects transform- 
er {50 with relay solenoid 160 by means of lead 
{58 through switch !56 previously closed by relay 
154 through the action of switch 136. This jis a 
safety interlocking action. The circuit is thus 
completed for relay {60, which closes switches 
162 and 163. It will now be evident that relay 
{60 can only be actuated when switch {56 has 
previously been closed, assuring that the next 
step may take place only when metal strip M 
feed latch is actuated. It will further be evident 
that relay 160 can only be actuated when timer 
switch {64 is closed. 

Timer switch {64 is cyclically operated by cam 
(65 on main drive shaft 39. Opening of timer 
switch (64 takes place only during the downstroke 
of the punch head, i. e., when tape T is moved 
into the path of metal strip M by tape carrier 
plate 106. Switch {64 is thus closed only when 
tape T is free to be advanced or jumped. When 
closed, switch !62 connects lead 148 with lead 
{66, which in turn connects a counter device 
{67 in parallel with jumper magnet 168, to mains 
148, 149. 

Counter device {67 counts the individual slide 
fasteners or stringers formed by the machine. 
The purpose of jumper magnet 168 will become 
apparent shortly. The closing of switch {63 
short-circuits timer switch 164. When relay {60 
is actuated, the cyclic opening of timer switch i64 
thus does not interrupt the current energizing 
magnet {68, or otherwise interfere with the tape 
jumplng operation. 

Safety switch 111, see also in detail in Figures 4 
and 13, is actuated by lever {69 provided with 
spring 170. Should tape T, unwinding from spool 
33 be bent over or otherwise not be smooth, lever 
169 closes switch {71, which energizes relay 172 
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to open switch 113, disconnecting motor 35 from 
the main current supply, and stop the operation 
of the machine. 

The actual tape jump mechanism of the dis- 
closed embodiment may be seen in Figures 4 and 
12. Should jump magnet (68 be energized as de- 
scribed herein, pull cord N, guided over pulley 
(14 rotatably mounted on bracket (15, Is drawn 
downwards as indicated by the arrow. Cord N 
is fastened to disc 1171 by screw (16, which disc 
is rotatably mounted on shaft ((5. Paw) (18 is 
mounted on an extension of disc (11, and engages 
ratchet (79 fixedly mounted on shaft 1(5. Spring 
180, fastened to disc (11, biases disc 1117 counter- 
clockwise. 

When jump magnet i168 is energized, pul) cord 
N rotates disc (t1 clockwise, causIng pawl 1178 
to turn ratchet 119 by a predetermined angular 
amount. Knurled roller 113, fastened to shaft 
(15, is rotated together with ratchet (19, pulling 
tape T by knurled rollers ((2 and (13 by an 
amount corresponding to the movement of cord 
N. This distance is the exact predetermined 
jump distance required between the stringers, 
and is effected fully within four strokes of oper- 
ation. The time interval of passage or action of 
the dog 126 of chain 54 corresponds to the four 
strokes or cycles. More or less strokes may be 
thus employed. 

When magnet (68 is deenergized, cord N re- 
turns to its inoperative position through the ac- 
tion of biasing spring (80. Knurled rollers (42 
and (13 then resume their intermittent feed of 
tape T through the action of ratchet (11 as de- 
scribed. To dampen the movement of pul] cord 
N by magnet (68, dash-pot or mechanica] damp- 
ing device (83 is used, as shown in Figure 4. To- 
wards this end, rod 182 of pneumatic plunger de- 
vice (83 is coupled to the plunger of jump mag- 
net 168. A hand wheel (84, shown in dotted 
lines in Figure 1, may be provided on main drive 
shaft 39 to permit manual rotation of this shaft. 
Spring 130 (Figure 7) biases switch rod (3! to 
the left to open circuit switches (36, (37 when 
dog (26 passes to restore normal stringer form- 
ing operation in the machine. 

In summary, the novel tape jumping arrange- 
ment of the present invention operates as fol- 
lows: The timer chain is driven at a predeter- 
mined rate in synchronism with the driving of 
the machine, and contains a projection or dog 
126 which initiates the tape jumping operation 
at predetermined intervals. The length of the 
chain is adjustable for different blank spacings 
or lengths of stringers, as is understood. When 
timer chain dog (26 presses against projection 
$27 of lever 128 (Figure 7, 7a) electrical switch- 
es 136 and 137 are successively closed to corre- 
spondingly successively operate relays (54 and 
160. The energization of relay 154 causes sole- 
noid (44 to move Jatch portion (44 towards latch 
(40, to arrest the feeding of the metal] scoop 
strip M, as described in connection with Figures 
8, 9, 9a and 11. 

Relay (60, being interlocked through switch 
456, cannot be energized until relay (54 has first 
been energized, and therefore until] the feeding 
of metal tape M is arrested. Relay (60, further- 
more, cannot be energized except when timer 
switch (64 is closed, as determined by timer cam 
165, when the punch is out of the die and tape T 
is free to be moved. Thereupon, tape advanc- 
ing solenoid (68 is energized to move pull-cord 
N a predetermined amount as disclosed in con- 
nection with Figure 12. A cushloning means, 
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such as air cylinder 183, (Figure 4) is atiachcd to 
the plunegcr of solenoid (68. The mevement of 
pull-cord N advances ratchet disc 179 a prede- 
termined amount which, due to attached knurled 
feed roller advances tape T the predetermined 
length corresponding to the desired blank space. 
An electro-magnetic counter (67 is connected in 
circuit with solenold 168 to count the number of 
jumps performed by the machine, and therefore 
corresponds to the number of completed slide 
fasteners made. The cycle is repeated for each 
revolution of timing chain 54. 

Although a preferred embodiment of the 
stringer forming and tape jumping mechanism 
has been discloscd in accordance with the pres- 
ent invention, it is to be understood that varia- 
tlons and modifications therein may be made 
coming within the broader spirit and scope 
thereof, as defined in the following claims. 

What I claim is: 

1. The combination with a continuous sllde 
fastener forming machine having apparatus for 
successively attaching scoops onto a tape, of 
means for producing blank spaces between 
groups Of scoops on the tape comprising an in- 
strumentality for jumping the tape, and means 
for controlling the operation of said instrumen- 
tality in synchronism with the continuous oper- 
ation of the machine comprising a timing com- 
ponent and electrical switching means actuated 
by said component, and a timer switch in cir- 
cuit with said switching means to insure energi- 
zation thereof only at a predetermined phase in 
the cycles of operation of the machine. 

2. The combination with a continuous slide 
fastener forming machine having apparatus for 
successively attaching scoops onto a tape, of 
means for producing blank spaces between 
groups of scoops on the tape comprising an in- 
strumentality for jumping the tape, and means 
for controlling the operation of said instrumen- 
tality in synchronism with the continuous oper- 
ation of the machine comprising a timing chain 
with a dog driven synchronously with the ma- 
chine, electrical switching means intermittently 
actuated by said dog, and a timer switch in cir- 
cuit with said switching means to insure ener- 
gization thereof only at a predetermined phase 
in the cycles of operation of the machine includ- 
ing circuit connections to render said timer 
switch ineffectual upon energization of said 
switching means whereby the tape jumping op- 
eration may occur over an interval of several cy- 
cles of operation of the machine. 

3. The combination with a continuous slide 
fastener forming machine having apparatus for 
successively attaching scoops onto a tape, of 
means for producing blank spaces of predeter- 
mined amounts between groups of scoops on the 
tape comprising an instrumentality for jumping 
the tape, and means for controlling the opera- 
tion of said instrumentality in synchronism with 
the continuous operation of the machine com- 
prising a timing chain with a dog driven syn- 
chronously with the machine, electrical switch- 
ing means intermittently actuated by said dog, 
and a timer switch in circuit with said switching 
means to insure energization thereof only at a 
predetermined phase in the cycles of operation 
of the machine including circuit connections 
to render said timer switch ineffectual upon en- 
ergization of said switching means, whereby the 
tape jumping operation may occur over an in- 
terval of the order of four cycles of operation of 
the machine as determined solely by the dura- 
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tion of coaction between sald dog and said 
switching means. 

4. The combination with a continuous slide 
fastener forming machine having apparatus for 
successively attaching scoops onto a tape, of 
means for producing blank spaces of predeter- 
mined lengths co.nprising an instrumentality for 
rapidly advancing the tape by amounts corre- 
sponding to the lengths of said blank spaces 
embodving feed rollers for the tape, an element 
coupled to said feed roliers and a solenoid hav- 
ing a plunger for actuating said element to ad- 
vance said rollers to advance the tape, and means 
for controlling the operation of said instru- 
mentality in synchronism with the continuous 
operation of the machine comprising a timing 
component with a dog driven synchronously with 
the machine, electrical switching means actuated 
by said dog for operating said element, and a 
timer switch in circuit with said switching means 
to insure energization thereof only at a prede- 
termined phase in the cycles of operation of the 
machine including circuit connections to render 
said timer switch ineffectual upon energization 
of said switching means whereby the tape ad- 
vancing operation may occur over an interval of 
several cycles of operation of the machine as 
determined solely by the duration of coaction 
between said dog and said switching means. 

5. The combination with a continuous slide 
fastener forming machine having mechanism for 
intermittently feeding a continuous metal strip 
and apparatus for shaping individual scoops 
from the metal strip and successively attaching 
the scoops onto a tape, of means for producing 
blank spaces of predetermined amounts between 
groups of scoops on the tape comprising a device 
for positively arresting the feeding of the metal 
strip for a predetermined integral number of 
feeding strokes, an instrumentality for jumping 
the tape by amounts corresponding to the lengths 
of said biank spaces, and means for controlling 
the operation of said device and said instru- 
mentality in synchronism with the continuous 
operation of the machine comprising a timing 
component driven synchronously with the ma- 
chine, electrical switching means intermittently 
actuated by said timing component including a 
first switch arranged for operating said device 
to arrest the feeding of the metal strip, and a 
second switch arranged for operating said in- 
strumentality for jumping the tape, said second 
switch being actuated subsequently to the actu- 
ation of said first switch whereby the meta) strip 
is held stationary during the jumping of the 
tape. 

6. The combination with a continuous slide 
fastener forming machine having mechanism for 
intermittently feeding a continuous meta) strip 
and apparatus for shaping individual scoops 
from the metal strip and successively attaching 
the scoops onto a tape, of means for producing 
blank spaces of predetermined amounts between 
groups of scoops on the tape comprising a device 
for positively arresting the feeding of the metal 
strip for a predetermined integral number of 
feeding strokes, an instrumentality for jumping 
the tape by amounts corresponding to the lengths 
of said blank spaces, and means for controiling 
the operation of said device and said instru- 
mentality in synchronization with the continuous 
operation of the machine comprising a timing 
component driven synchronously with the ma- 
chine, electrical switching means intermittently 
actuated by said timing component including a 
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first switch arranged for operating said device 
to arrest the feeding of the meta) strip, and a 
second switch arranged for operating said in- 
strumentality for jumping the tape, said second 
switch being actuated subsequently to the actu- 
ation of said first switch whereby the metal strip 
is held stationary during the jumping of the 
tape, and a timer switch in circuit with said 
second solenoid to insure energization thereof 
only at a predetermined phase in the cycles of 
operation of the machine. 

7. The combination with a continuous slide 
fastener forming machlne having mechanism 
for intermittentiy feeding a continuous metal 
strip and apparatus for shaping individual 
scoops from the metal strip and successively at- 
taching the scoops onto a tape, of means for 
producing blank spaces of predetermined 
amounts between groups of scoops on the tape 
comprising a device for positively arresting the 
feeding of the metal strip for a predetermined 
integral number of feeding strokes, an instru- 
mentality for jumping the tape by amounts cor- 
responding to the lengths of said blank spaces, 
and means for controlling the operation of said 
device and said instrumentality in synchronism 
with the continuous operation of the machine 
comprising a timing component driven synchro- 
nously with the machine, electrical switching 
means intermittently actuated by said timing 
component including a first switch arranged for 
operating said device to arrest the feeding of the 
metal strip, and a second switch arranged for 
operating said instrumentality for jumping the 
tape, sald second switch being actuated subse- 
quently to the actuation of said first switch 
whereby the metal strip is held stationary dur- 
ing the jumping of the tape, and a timer switch 
in circuit with said second solenoid to insure 
energization thereof only at a predetermined 
phase in the cycles of operation of the machine, 
whereby the tape jumping operation may occur 
over an interval of several cycles of operation 
of the machine, as determined solely by the du- 
ration of coaction between said timing com- 
ponent and said switching means. 

8. The combination with a continuous slide 
fastener forming machine having mechanism for 
intermlttently feeding a continuous metal strip 
and apparatus for shaping individual scoops 
from the metal strip and successively attaching 
the scoops onto a tape, of means for producing 
blank spaces of predetermined amounts between 
groups of scoops on the tape comprising a de- 
vice for positively arresting the feeding of the 
metal strip for a predetermined integral number 
of feeding strokes, an instrumentality for jump- 
ing the tape by amounts corresponding to the 
lengths of said blank spaces, and means for con- 
trolling the operation of said device and said in- 
strumentality in synchronism with the continu- 
ous operation of the machine comprising a tim- 
ing component having a dog driven synchronous- 
ly with the machine, electrical switching means 
intermittently actuated by the dog of said timing 
component, including a first switch arranged for 
operating said device to arrest the feeding of the 
metal strip, and a second switch arranged for 
operating said instrumentality for jumping the 
tape, said second switch being actuated subse- 
quently to the actuation of said first switch 
whereby the metal strip is held stationary dur- 
ing the jumping of the tape, whereby the tape 
jumping operation may occur over an interval of 
the order of four cycles of operation of the ma- 
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chine, as determined solely by the duration of 
coaction between said dog and said switching 
means. 

9. The combination with a continuous slide 
fastener forming machine having mechanism for 
intermittently feeding a continuous metal strip 
and apparatus for shaping individual scoops from 
the metal strip and successively attaching the 
scoops onto a tape, of means for producing blank 
spaces of predetermined lengths between groups 
of scoops on the tape comprising a device for 
positively arresting the feeding of the metal strip 
for a predetermined integral number of feeding 
strokes embodying a latching member and a first 
solenoid for actuating said member, an instru- 
mentality or jumping the tape by amounts cor- 
responding to the iengths of said blank spaces 
embodying feed rollers for the tape, an element 
coupled to said feed rollers and a second solenoid 
having a plunger for actuating said element to 
advance said roliers to jump the tape, and 
means for controlling the operation of said de- 
vice and said instrumentality in synchronism 
with the continuous operation of the machine 
comprising a timing component driven syn- 
chronously with the machine, electrical switch- 
ing means actuated by said component including 
a first switch in circuit with said first solenoid 
for arresting the feeding of the metal strip, and 
a second switch in circuit with said second sole- 
noid for effecting the jumping of the tape. 

10. The combination with a continuous slide 
fastener forming machine having mechanism for 
intermittently feeding a continuous metal strip 
and apparatus for shaping individual scoops from 
the metal strip and successively attaching the 
scoops onto a tape, of means for producing blank 
spaces of predetermined iengths between groups 
of scoops on the tape comprising a device for 
positively arresting the feeding of the metal strip 
for a predetermined Integral number of feeding 
strokes embodying a latching member and a first 
solenoid for actuating said member, an instru- 
mentality for jumping the tape by amounts cor- 
responding to the lengths of said blank spaces 
embodying feed roijlers for the tape, an element 
coupled to said feed rollers and a second sole- 
noid having a plunger for actuating said element 
to advance said roller to jump the tape, and 
means for controlling the operation of said de- 
vice and said instrumentality in synchronism 
with the continuous operation of the machine 
comprising a timing component driven syn- 
chronously with the machine, electrical switch- 
ing means actuated by said component including 
a first switch in circuit with said first solenoid 
for arresting the feeding of the meta) strip, and 
a second switch in circuit with said second soie- 
noid for effecting the jumping of the tape, said 
second switch being interlocked for actuation 
subsequentiy to the actuation of said first switch, 
whereby the metal strip is held stationary during 
the jumping of the tape. 

11. The combination with a continuous slide 
fastener forming machine having mechanism for 
intermittently feeding a continuous metal strip 
and apparatus for shaping individual scoops 
from the metal strip and successively attaching 
the scoops onto a tape, of means for producing 
blank spaces of predetermined lengths between 
groups of scoops on the tape comprising a de- 
vice for positively arresting the feeding of the 
metal strip for a predetermined integra] num- 
ber of feeding strokes embodying a latching 
member, and a first solenoid for actuating said 
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member, an instrumentaiity for jumpitg ihe tape 
by amounts corresponding to the lengths of said 
blank spaces embodying feed rollers fur (he tape, 
an element coupled to said feed rollers an. a sec- 
ond solenold having a plunger for actuating said 
element to advance said rollers to jump the tape, 
and means for controlling the operation of said 
device and said instrumentality in synchronism 
with the continuous operation of the machine 
comprising a timing component driven synchro- 
nously with the machine, electrical switching 
means actuated by said component including a 
first switch In circuit with said first solenoid for 
arresting the feeding of the metal strip, and a 
second switch in circuit with said second solenoid 
for effecting the jumping of the tape, and a timer 
switch in circuit with said second solenoid to 
insure energization thereof only at a predeter- 
mined phase in the cycles of operation of the 
machine. 

12. The combination with a continuous slide 
fastener forming machine having mechanism for 
intermittently feeding a continuous metai strip 
and apparatus for shaping individual scoops from 
the metal strip and successively attaching the 
scoops onto a tape, of means for producing blank 
spaces of predetermined amounts between groups 
of scoops on the tape comprising a device for 
positively arresting the feeding of the metal strip 
for a predetermined Integral number of feeding 
strokes embodying a latching member and a first 
solenoid for actuating said member, an instru- 
mentality for jumping the tape by amounts cor- 
responding to the amount of said blank spaces 
embodying feed rollers for the tape, a pull-cord 
coupled to said feed rollers and a second solenoid 
having a plunger for actuating sald pull-cord to 
advance said rollers to jump the tape, and means 
for controlling the operation of said device and 
said instrumentality in synchronism with the 
continuous operation of the machine comprising 
a timing chain with a dog driven synchronously 
with the machine and electrical switching means 
intermittently actuated by said dog including a 


5 first switch in circuit with sald first solenoid for 


operating said latching member, and a second 
switch in circuit with said second solenoid for 
operating said pull-cord, said second switch be- 
ing arranged for actuation subsequentiy to the 
actuation of said first switch, whereby the metal 
strip is heid stationary during the jumping of 
the tape. 

13. The combination with a continuous siide 
fastener forming machine having mechanism for 
intermittentiy feeding a continuous metal strip 
and apparatus for shaping individual scoops 
from the metal strip and successively attaching 
the scoops onto a tape, of means for producing 
biank spaces of predetermined amounts between 
groups of scoops on the tape comprising a device 
for positively arresting the feeding of the metal 
strip for a predetermined Integral number of 
feeding strokes embodying a latching member 
and a first solenoid for actuating said member, 
an instrumentality for jumping the tape by 
amounts corresponding to the amount of said 
blank spaces embodyling feed roilers for the tape, 
a pull-cord coupied to said feed roilers and a 
second solenoid having a plunger for actuating 
said puli-cord to advance said rollers to jump 
the tape and a damping element connected with 
said pull-cord for mechanically smoothing the 
tape jumping operation, and means for control- 
ling the operation of sald device and said in- 
strumentality in synchronism with the continu- 
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ous operation of the machine comprising a tim- 
ing chain with a dog driven synchronously with 
the machine and electrical switching means in- 
termittently actuated by said dog including a 
first switch in circuit with said first solenoid for 
operating said latching member, and a second 
switch in circuit with said second solenoid for 
operating said pull-cord, said second switch be- 
ing arranged for actuation subsequently to the 
actuation of said first switch whereby the metai 
strip is held stationary during the jumping of 
the tape. 

14. The combination with a continuous slide 
fastener forming machine having mechanism for 
intermittently feeding a continuous metal strip 
and apparatus for shaping individual scoops from 
the metal strip and successively attaching the 
scoops onto a tape, of means for producing biank 
spaces of predetermined amounts between groups 
of scoops on the tape comprising a device for 
positively arresting the feeding of the metal strip 
for a predetermined integral number of feeding 
strokes embodying a latching member and a first 
solenoid for actuating said member, an instru- 
mentality for jumping the tape by amounts cor- 
responding to the amount of said biank spaces 
embodying feed rollers for the tape, a pull-cord 
coupled to said feed rollers and a second solenoid 
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having a plunger for actuating said pull-cord to 
advance said rollers to jump the tape and a 
damping element connected with said pull-cord 
for mechanically smoothing the tape jumping 
operation, and means for controlling the opera- 
tion of said device and sald instrumentality in 
synchronism with the continuous operation of 
the machine comprising a timing chain with a 
dog driven synchronously with the machine and 
electrical switching means intermittently actu- 
ated by said dog including a first switch in cir- 
cuit with said first solenoid for operating said 
latching member, and a second switch in circuit 
with said second solenoid for operating said pulli- 
cord, said second switch being arranged for ac- 
tuation subsequently to the actuation of said first 
switch whereby the metal strip is held station- 
ary during the jumping of the tape, and a timer 
switch in circuit with said second solenoid to in- 
sure energization thereof only at a predeter- 
mined phase in the cycles of operation of the 
machine including circuit connections to render 
said timer switch ineffectual upon energization 
of said second solenoid whereby the tape jump- 
ing operation may occur over an interval of sev- 
eral cycles of operation of the machine. 
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9 Claims. 


This invention pertains to slide fasteners and 
relates more particularly to a novel method of 
making fastener units, the present application 
being a continuation-in-part of my copending 

6 application for Letters Patent Serial No. 62,065, 
filed February 3, 1936 upon which was granted 
Patent No. 2,097,099, October 23, 1937. A prin- 
cipal object of the present invention is to provide 
a novel method of making fastener units from 

10 sheet metal in such a way as to avoid waste. 

A further object is to provide a method of mak- 
ing a fastener unit of such shape and dimensions 
that the amount of metal in the completed fasten- 
er is reduced substantially to a minimum; to pro- 
vide a method of making a unit having attaching 
legs or jaws which taper inwardly toward the 
plane of the stringer thereby eliminating square 
corners and providing a neat and pleasing ap- 
pearance; to provide a method of making fastener 
gp units such that the completed fastener will be 

flexible, Nght in weight, of substantially mini- 
mum front-to-rear thickness, and acceptable for 
use in garments of substantially all types; to 
provide a method of making a fastener unit es- 

9g pecially useful in the covered type of fastener 
(having cover flaps for concealing the units) 
whereby such a covered fastener wili not be un- 
duly bulky, as compared with the uncovered 
fastener; and to provide a method of making a 
fastener unit having attaching jaws whose outer 
surfaces are smoothly finished and of wear-re- 
sistant character well suited to receive the thrust 
of the cam surfaces of the actuating slider. 

Other objects and advantages of the invention 
will be made manifest in the following more de- 
tailed description and by reference to the accom- 
panying drawings, wherein 

Fig. 1 is a fragmentary front elevation of a 
fastener, embodying units made in accordance 
40 with the present invention; 

Fig. 2 is a view similar to Fig. 1 but illustrating 

a covered fastener; 

Fig. 3 is a view, to large scale, showing the un- 
der side of a fastener unit made in accordance 

5 with the present invention but before it has been 

applied to the stringer or flexible support; 

Fig. 4 is a section substantially on the line 4—4 
of Fig. 3; 

Fig. 5 is a fragmentary plan view, to large scale, 
showing a strip or ribbon of metal] having a re- 
cess in its end portion such as results from cut- 
ting from the strip a fastener unit like that of 
Fig. 3; 

Fig. 6 is a section on the line 6—6 of Fig. 5; 

Fig. 7 is a fragmentary plan view, to large 
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scale, of a bottom die member useful In making 
fastener units from a strip such as that of Figs. 
5 and 6; 

Fig. 8 is a view, generally similar to Fig. 7, show- 
ing a metal strip or ribbon, like that of Fig. 5, 5 
disposed upon the bottom die member and as it 
appears at the completion of the working stroke 
of the cooperating punch, and after the latter has 
been retracted; 

Fig. 9 isa view similar to Fig. 8, but showing the j9 
ribbon as having been advanced In readiness for 
the next down stroke of the punch die: 

Fig. 10 !s a diagrammatic transverse section, 
to large scale, through a covered fastener, such 
as that of Fig. 2, employing units of a type herein 15 
specifically disclosed, showing the units as an- 
chored to the edge beads of the stringers or flex- 
ible supports; 

Fig. 11 is a fragmentary plan view of a length 
of metallic ribbon illustrating an alternative mode 
of procedure, in accordance with this invention, 
whereby fastener units of somewhat different 
shape are produced without waste from the rib- 
bon or strip; 

Fig. 12 is a plan view of one of the units pro- 95 
duced in accordance with the method illustrated 
in Fig. 11; 

Pig. 13 is a transverse sectlon through a stringer 
or flexible support, showing one of the units of 
Fig. 12 secured to the support; 30 

Fig. 14 is a view generally similar to Fig. 10, 
but to smaller scale, illustrating a covered fasten- 
er employing units such as that of Fig. 12; and 

Fig. 15 is a view generally similar to Fig. 2, but 
showing a covered fastener of a slightly different 35 
type. 

Referring to the drawings, the numerals ! and 
2 (Fig. 1) designate a pair of flexible supports or 
stringers, each preferably provided with an edge 
bead and having series 3 and 4 respectively of 40 
fastener units fixed to its beaded edge. The 
fastener comprising these tapes is, as usual, fur- 
nished with bottom and top stops and with an 
actuating slider §. The units of the series 3 and 
4 are all substantially alike, the outer or project- 45 
ing end of each unit being furnished with a socket 
in one face and with a corresponding projecting 
pin if at its opposite face. These units, before 
attachment to the stringer, and in accordance 
with a preferred embodiment of the invention, are 50 
of the general shape of the unit U, as shown in 
Figs. 3 and 4. The unattached unit comprises 
the head portion § and a pair of spaced anchoring 
jaws or legs 7 and 8, separated by a recess § at 
the inner end of the unit. The head portion of 65 
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each unit, as above referred to, is furnished with a 
socket opening [0 (Fig. 4) in one face and with a 
projecting pin if at its opposite face. 

The outer end of the head portion of the unit 
is rounded or curved as shown at !2 (Fig. 3) and 
the lateral edges 13 and (4 of this head portion 
preferably are substantially straight and diverge 
from each other, and in the unattached unit form 
tangents to the curved portion (2. Likewise the 
recess 9 of the unattached unit has a curved inner 
wall 18, the curvature of which is substantially 
identical with the curvature of the end portion 
{2 of the head of the unit, and the side walls 16 
and !7 of the recess are substantially straight and 
tangent to the curved inner wall 15, being sub- 
stantially paraliei respectively to the latera) outer 
surfaces 13 and {4 of the head portion, and in- 
tersect the outer, substantially parailel surfaces 
18 and i9 of the attaching Jaws in sharply acute 
angles at the points 20 and 21, respectively. As 
a result of the method of making these units now 
about to be described, the extreme ends of the 
jaws 7 and 8 are usually somewhat rounded off, 
as shown at 22, (Fig. 4) so that the tips of the 
jaws taper both horizontally and vertically. 

In accordance with the preferred method of 
making these units DU, a length of metal ribbon 
23, of a character suitable for the making of 
fastener units of this type, preferably such as is 
not easily corroded by moisture, is first prepared, 
such ribbon being of a transverse width substan- 
tialiy equal to the distance between the outer 
edges 18 and 1/9 of the unit before the latter is 
attached to its stringer, this distance substantially 
equaling the maximum front-to-rear thickness 
of the unit after its attachment to the stringer. 

While this metal ribbon 23 may be made merely 
by shearing sheet metal to the desired width, it 
is preferred to prepare this ribbon by an opera- 
tion including drawing or rolling such as to pro- 
vide smooth, compact outer surfaces, free from 
burrs and requiring no further finishing opera- 
tion. Thus, as indicated in Fig. 6, the ribbon 22 
has the substantially flat and smooth upper and 
lower surfaces 24 and 25 and the lateral edges 
21 and 28, such edges preferably being slightly 
rounded. If this ribbon be produced by a cold 
drawing or cold rolling operation, the metal 
closely adjacent to the outer surfaces will be more 
dense than at the central portion of the ribbon, 
usually with the fiber running lengthwise of the 
rikbon, and such outer part of the ribbon, for 
example, the edge portions 27 and 28, will thus be 
more wear resistant than though the ribbon were 
produced merely by shearing sheet metal, How- 
ever, while it is preferred to make the ribbon by 
drawing or rolling operations, or at least to finish 
its outer surfaces by rolling or compression, the 
invention is not necessarily limited to the use of 
ribbon prepared in this way. 

For the performance of the method of the 
present invention it is preferred to provide a 
punch and die apparatus comprising, for example, 
the lower die member 29 (Fig. 7) having an open- 
ing 30 provided with a curved wall [2* corre- 
sponding in curvature and dimensions to the 
curved end {2 of the desired unit. This opening 
30 is also provided with substantially straight 
divergent wails 13" and 14* corresponding to the 
edges i3 and {4 of the unit and with substantially 
paraliel walls 1684 and i9*® corresponding to the 
edges {8 and !9 of the attaching jaws of the unit 
and spaced apart a distance substantially equal 
to the width of the strip 23. The wall W of this 
opening 30 is substantially straight and per- 
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pendicular to the walls [8* and 19" and is spaced 
from the most distant part of the curved wall !24 
a distance equal to the maximum length of the 
unit to be formed. The die 29 is also furnished 
with one, but preferably two circular openings 
31 and 32 corresponding in dimensions to the 
projection !1 which is formed on each unit, the 
centers of the openings 3! and 32 being spaced 
apart a distance substantially equal to the dis- 
tance between the curved walls 12 and !5 of the 
unit. 

The punch (not shown), which cooperates with 
the die 29, is provided with a part which sub- 
stantially fits the opening 30 so as to cooperate 
with the edges of the opening 30 in forming a 
shear cut and is aiso furnished with a pair of 
plungers acspted to cup the meta] down into the 
openings 2/ and 32 but without shearing through 
the metal. Preferably die 29 is furnished with a 
slot 33 for the reception of a stripper device (not 
shown) for lifting the metal from the die 29 after 
each punching operation. Since this stripper 
forms no essential part of the present {nvention, 
it is not herein i)lustrated. 

In preparation for the operation of making the 
units U by the use of the punch and die, the 
extreme end of the metal ribbon or strip 23 is 
first shaped as shown, for example, at 9* in Fig. 5, 
so as to have a recess corresponding to the recess 
9 of the desired unit, the ribbon terminating at 
its opposite edges in acute points 20" and 20°. 
This shaping of the extreme end of the ribbon 
may be done in any desired manner, although 
ordinarily by the use of the punch and die, the 
first operation of the punch and die producing a 
smali piece of waste metal corresponding in shape 
to the recess 9*, this being the only waste which 
is produced during the operation. 

Having shaped the end of the ribbon as just 
described, for example by the use of the punch 
and die, and assuming that the latter method 
has been used, the ribbon, at the end of this first 
operation, will occupy the position shown in Fig. 
8, the punch having produced the two socket 
openings or depressions [0° and [80> in the ribbon 
outside of the limits of the recess 9%. The punch 
having now been retracted, the ribbon is advanced 
to the position shown in Fig. 9, the projection 
which was formed in the die opening 31 now over- 
lying the edge of the opening 30, while the pro- 
jection which was initially formed in the die 
opening 32 now seats in the opening 31 of the 
die 29 and thus serves accurately to space the 
ribbon with reference to the opening 30 prepara- 
tory to the next descent of the punch The 
punch now moves downwardly into the opening 
30 and punches out a complete unit U, forming 
a severing cut or incision along the dotted line 
D in Fig. 9 and at the same time again cupping 
the metal down into the opening 32 of the die. 
It may be noted that the incision at the line D 
extends completely across the ribbon 23 from one 
latera] edge to the other of the latter and that 
this incision intersects the lateral edges in acute 
angles which define the extreme ends 20 and 21 
of the jaw members of the next unit to be cut. 
The punch is now lifted, the ribbon advanced 
forwardiy one step, and the punch again caused 
to descend, thus at each stroke of the punch 
cutting off a complete unit without producing 
any appreciable waste whatsoever after that re- 
sulting from the initial formation of recess 9°. 

Since the metal at the extreme ends of the 
attaching jaws is very thin, the friction of the 
punch in shearing the metal tends to draw or 
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compress these extreme ends so that they assume 
some such form as indicated at 22 in Fig. 4, the 
tips of the jaws thus tapering both vertically and 
horizontally. . 

Having prepared the units U, these units may 
be secured to the beaded edge of the stringer by 
any suitable mechanism such as has commonly 
been used In this art for uniting Independent 
units to stringer tapes. In Fig. 10, the units U 
are shown as having been attached to tapea {* 
and 2* having the edge beads B and B’ respec- 
tively. Each unit is so disposed that its spaced 
jaws 1 and @ straddle the edge bead, and then 
the jaws 7 and § are subjected to lateral pressure 
tending to cause the metal to flow, thereby bend- 
ing the jaws so that their tips 20 and 21 ap- 
proach each other, thus firmly clamping the edge 
bead between them. When the unit has been 
finally fixed to the stringer, the tips 20 and 2i He 
substantially in the planes of the opposite faces 
of the stringer tape or may be somewhat in- 
dented into the tape, since the pressure tends to 
compress the tape where it is engaged between 
the jaws. 

The curved Inner surface i6 of the recess is so 
located that when the unit is anchored in place, 
the unit is of maximum front-to-rear thickness 
substantially in the vertical front-to-rear plane 
of the edge bead, the outer surfaces of the 
attaching jaws now being smoothly curved and 
the unit tapering in thickness from this point of 
maximum thickness in both directions, that is to 
say, toward its outer curved end, and toward its 
inner end at which the tips of the jaws merge 
with the surfaces of the tape. 

By reason of the fact that the outer curved 
end of the unit is relatively narrow as compared 
with the maximum thickness of the unit,—shal- 
low longitudinal channels 59 and $i are formed 
at the front and rear of the fastener when the 
units of the opposite series are interengaged. As 
illustrated In Fig. 10, the stringer tapes i* and 2* 
are provided with covering flaps 48 and 47, and 
48 and 49, respectively, which, as illustrated, are 
woven integrally with the tapes i* and 28, respec- 
tively. These covering flaps are designed sub- 
Stantially to cover the units when the fastener is 
closed and the edges of the flaps at the same side 
of the fastener substantially meet along a line 
such as indicated at 62 (Fig.10). In such an ar- 
rangement, the channels 56 and 6/ are of assist- 
ance in helping to keep the free edges of the flaps 
45 and 48 in substantial alignment,—particularly 
in that type of fastener shown in Fig. 15 in which 
the slider channels receive the flaps 46 and 48 so 
that the slider, as it moves up and down, trons 
the flaps back Into the channels 66 and 51. 

A fastener of this general type is illustrated 
in Fig. 15 wherein the stringers I™ and I? are 
shown as provided with the cover flaps 46* and 
48*, respectively, and in which the slider S over- 
rides the flaps and, in drawing the opposed series 
of units together, pulls the free edges of the 
flaps into substantial engagement along the line 
62. If desired, in such an arrangement as that 
shown In Fig. 15, the flaps 468 and 48* may initial- 
ly consist of a single piece of textile or other sheet 
material which is secured to the respective string- 
ers so as to extend continuously across the united 
series of fasteners and which is then cut by means 
of a knife or other suitable instrument, along the 
line 52, thereby producing edges which are the 
exact counterpart of each other and thus ca- 
pable of covering the units completely. However, 
these edges are raw edges and it is usually pre- 
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ferred, as a commercial matter, to make the flaps 
47 and 48 as shown for example in Fig. 10, so 
that they have selvage edges which will with- 
atand the wear of movement of the slider. 

In Fig. 2 a different embodiment of covered fas- 
tener is illustrated, corresponding more exactly 
to the arrangement of Fig. 10, the slider chan- 
nels of the slider 6 (Fig. 2) receiving the series 3 
and 4 of the fastener units but not receiving the 
edges of the covering flaps 47 and 48. 

As ilfustrated in Figs. 11 to 14 inclusive, the 
invention also contemplates the provision of fas- 
tener units of somewhat different shape from 
those shown in Figs. 3 and 4, for example, al- 
though, like the latter, capable of being made 
without waste of material. Thus, referring to 
Fig. 12 the unattached unit U’ comprises the at- 
taching legs or jaws 34 and 35 and the head por- 
tion 38. The attaching or anchoring jaws or legs 
44 and 36 are spaced apart by a recess 31, the 
latter preferably having substantially parallel 
side walis and an arcuate Inner end wall. The 
free ends of these legs or jaws preferably are in- 
clined, as indicated at 38 and 39, respectively, so 
as to converge toward the inner end of the re- 
cess,—these ends 3€ and 48 hereinafter being re- 
ferred to as the “inner” ends of the unit, while 
the head 36 is referred to as the “outer” end of 
the unit. This head 36 1s of substantially less 
width than the main body of the unit, preferably 
being of an external width not substantially 
greater than the thickness of the edge bead to 
which the unit is to be attached, —the head being 
in fact of substantially the same size and shape 
as the recess 37. At each side of the head the 
unit body terminates in Inclined shoulders 49 and 
4i, respectively, which converge toward the outer 
end of the unit, the outer edges 42 and 43 of the 
jaws of the unattached unit being substantially 
parallel, while the end surface 44 of the head 1s 
of curved contour. The shoulders 46 and 4i in the 
unattached unit are substantially parallel to the 
end surfaces 38 and 39, respectively, of the legs. 

This unit, like that of Figs. 3 and 4, may be 
made very economically and without any waste 
of material, as indicated diagrammatically in Fig. 
11. In thus manufacturing the units, a ribbon or 
strip S of sheet metal, preferably of the type in- 
dicated in Fig. 6 as above described, is provided, 
such strip having the substantially parallel edges 
42* and 43* spaced apart substantially the same 
distance as the outer surfaces 42 and 43 of the 
unattached unit of Fig. 12. This ribbon or strip 
S is advanced by successive steps into the field of 
action of a cooperating die and punch suitably 
shaped, and which operate in substantially the 
Same manner as the die and punch above referred 
to. to cut off successive units from the end of the 
strip. At each operation of the punch an incision 
is made which extends completely across the 
width of the strip, such incision comprising the 
curved central portion 44* (Fig. 11) and the 
lateral, divergent straight portions 40° and 41*. 
Each incision completely severs the strip and 
each incision at the same time forms the inner 
erd of one unit and the outer end of the next 
unit. Simultaneously with, or before or after the 
actuation of the cutting punch, the material of 
the striv is subjected to the operation of a cup- 
ping element which forms a projecting pin 45 
on one surface of the head and a corresponding 
socket (not shown) in the opposite face of the 
head. 

It will be noted that, as a result of this mode 
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425 and 43* of the strip Sthe head 36 of each 
unit representing that part of the original ma- 
terial which is removed in making the recess 37 
of the next unit, while the shoulders 40 and 4i 
of one unit correspond to the inclined ends 38 
and 39 of the jaws of the next unit. Thus no 
waste whatsoever is produced. 

After the units have been formed to the shape 
Shown in Fig. 12, they are attached to the edge 
bead of the stringer by means of any suitable 
mechanism, either one-by-one in succession, or 
in groups in accordance with the type of mech- 
anism employed. If preferred, they may be sub- 
jected to some suitable finishing operation before 
attaching them to the stringer, although this is 
not necessary in all cases, since the outer edges 
42 and 43 at least of the attaching jaws may be 
made very smooth and with a finished surface in 
accordance with the above mode of producing 
the units, providing the ribbon has smooth edges 
to start with. 

In attaching the unit to the edge bead of the 
stringer, pressure is applied to the spaced legs or 
jaws 3@ and 35 so that the metal is bent and 
caused to flow until the parts take substantially 
the position indicated in Fig. 13. The jaws 34 
and 35 are thus caused to embrace the edge bead 
B? of the stringer T, and in thus compressing the 
unit the end surfaces 38 and 39 of the jaws are 
brought very nearly into parallel relation and 
into contact with the opposite faces of the stringer 
tape, while the outer edges of the jaws are curved 
as indicated at 42" and 43* and caused to assume 
such a relative position that they diverge from 
their inner or free ends toward the mid-portion 
of the unit. Thus in the attached unit the points 
P and P’, which substantially represent the 
junctions of the surfaces 4@ and 427 and of the 
surfaces 4i and 43*, respectively, define the thick- 
est part of the unit. In fact the stringer-engag- 
ing portion of the unit, in plan view when at- 
tached, is somewhat suggestive of a circular tri- 
angle or a conventional] heart-shape. 

It may be noted that the point of greatest 
front-to-rear thickness lies substantially in the 
front-to-rear plane of the points P—P’ and that 
this plane is closely adjacent to the front-to-rear 
plane of the axis of the bead and that the unit 
decreases in thickness from this plane P—P’ to- 
ward both its inner and outer ends. 

As illustrated in Fig. 14, when units U’ of this 
latter type are attached to the beaded edges B? 
of stringer tapes i> and 2, respectively, longitu- 
dinal channeis 50 and §1° are formed at the front 
and rear of the closed fastener and such chan- 
nels are of somewhat greater depth and dimen- 
sions than the channels 5@ and 5! which are 
formed by the use of the units U above described. 
Thus units U’, such as shown in Figs. 11 to 14, 
may sometimes be preferred in making covered 
fasteners of the type shown in Fig. 15 wherein 
the slider overrides the covering flaps and is in- 
tended to iron the flaps backwardiy so as to cause 
them to lie fiat during the use of the fastener. 

While certain desirable embodiments of the in- 
vention have been described by way of example, 
it is to be understood that the invention is not 
necessarily limited to these precise constructions 
or modes of procedure but is to be regarded as 
broadly inclusive of any and ail equivalents, 
either in materials or apparatus employed or of 
Process steps, as well as any other sequence of 
process steps than herein specifically described 
but which produces the same ultimate result. 
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I claim: 

1. Method of making fastener units for use in 
slide-actuated fasteners, which comprises as steps 
providing a length of metal ribbon of a width 
substantially equaling the desired maximum 
width of the unit, advancing said ribbon endwise 
step-by-step into the fleld of action of cutting 
and forming devices, and at each successive step 
severing the ribbon by a single incision which ex- 
tends completely across the width of the ribbon, 
said incision including a curved central portion 
and divergent, substantiaily straight side por- 
tions, the latter intersecting the respective edges 
of the ribbon in acute angles. 

2. Method of making fastener units for use in 
slide-actuated fasteners, which comprises as steps 
providing a length of metal ribbon of a width 
substantially equaling the desired maximum 
width of the unit, advancing said ribbon endwise 
step-by-step into the fleld of cutting and forming 
devices, and at each successive step severing the 
ribbon by a single incision which extends com- 
pletely across the width of the ribbon, said in- 
cision having a contour substantially correspond- 
ing to the desired shape of the outer end por- 
tion of the unit and meeting the respective edges 
of the ribbon in acute angles. 

3. That method of making fastener units for 
use in slide-actuated fasteners, which comprises 
as steps providing a length of metal ribbon of a 
width substantially equal to that of the desired 
maximum transverse width of the unit, cutting 
said ribbon transversely, the incision extending 
across the entire width of the ribbon and being 
of a contour substantially corresponding to the 
desired finished shape of the outer end portion of 
the unit and meeting the respective edges of the 
ribbon in acute angies which define the extreme 
inner ends of the attaching Jaw portions of the 
unit, and making a second incision identical in 
shape with the first but spaced longitudinally of 
the ribbon a distance equaling the distance by 
which the outer end of the unit, when attached, 
shall project beyond the edge of its flexible sup- 
port. 

4. That method of making fastener units for 
use in slide-actuated fasteners, which comprises 
as steps providing a length of metal ribbon of a 
width substantially equal to that of the desired 
maximum transverse width of the unit, shaping 
the end of the ribbon to a contour substantially 
corresponding to the desired shape of the outer 
end portion of the unit and thereafter making 
successive spaced, like incisions, each extending 
across the entire width of the ribbon and each of 
a contour like that of the shaped end of the rib- 
bon and intersecting the respective edges of the 
ribbon in acute angles which define the extreme 
inner ends of the attaching jaws of each suc- 
cessive unit, the first incision being spaced from 
Said shaped end of the ribbon and successive in- 
cisions being spaced from the next each by a 
distance equaling the distance by which the outer 
end of the unit, when attached, shali project 
beyond the edge of its flexible support. 

5. Method of making llke fastener units in suc- 
cession, each unit having an outer or head por- 
tion having a curved end contour and provided 
with a pin and socket, and a pair of spaced at- 
taching Jaws separated by a recess, the inner part 
of the recess of the unattached unit being of sub- 
stantially the same contour and dimensions as 
the head portion of the unit, said method com- 
prising as steps providing a length of metai rib- 
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mum transverse width of the desired unit, said 
ribbon having edge portions which +.ce hard, 
dense and wear resistant, cutting units in suc- 
cession without waste from said ribbon, each by 
a single incision which extends completely across 
the width of the ribbon, each incision intersecting 
the respective edges of the ribbon at points de- 
fining the extreme ends of the attaching jaws of 
the unit, successive incisions being so spaced lon- 
gitudinally of the ribbon that the outer surfaces 
of the jaws of each unit consist of unchanged 
portions of the respective edges of the ribbon. 

6. Method of making fastener units for use in 
slide-actuated fasteners which comprises as steps 
providing a length of metal ribbon having smooth 
and dense edges such as result from cold working 
the metal, advancing the ribbon endwise into 
the field of action of cutting dies, incising the 
metal by a cut which extends from one edge to 
the other and of a contour such as to form a re- 
cess in the end of the ribbon, said recess having 
an arcuate inner end and divergent walls which 
meet the edges of the ribbon in acute angles, 
cupping the material of the ribbon at a point in- 
wardly of the end of the recess to provide a socket 
in one face and a pin projecting from the oppo- 
site face, again advancing the ribbon relatively 
to the dies and again actuating the dies to form 
a second cut, spaced longitudinally of the ribbon 
from the first, but identical in contour with the 
first cut, thereby to sever a completed unit from 
the length of ribbon, said unit having jaw por- 
tions which taper toward their free ends. 

7. Method of making fastener units for use in 
slide-actuated fasteners which comprises as steps 
cutting from a iength of sheet material a piece 
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shaped to constitute spaced attaching jaws sepa- 
rated by a recess and which taper acutely toward 
their free ends, and a head portion of substan- 
tially the same contour and dimensions as the 
recess, and cupping the material of the head to 
form a socket in one face and a pin projecting 
from the opposite face. 

8. Method of making fastener units for use in 
slide-actuated fasteners which comprises as steps 
cutting from a length of meta! ribbon a plece 
shaped to constitute spaced attaching jaws whose 
outer edges are unchanged portions of the respec- 
t:ve edges of the ribbon and which taper acutely 
toward their free ends, said jaws being separated 
by a recess having divergent side walls merging 
with an arcuate inner wall, and a head portion of 
Substantially the same externa) contour and di- 
mensions as the recess, and cupping the material 
of the head to form a socket in one face and a 
pin projecting from the opposite face. 

9. Method of making fastener units for use in 
slide-actuated fasteners which comprises as steps 
cutting substantially like pieces in succession 
from a length of metal ribbon in such a way that 
each piece comprises spaced attaching jaws 
whose outer edges are unchanged portions of the 
respective edges of the ribbon, and which taper 
acutely toward their free ends, said jaws being 
separated by a recess having divergent walls 
which meet the edges of the ribbon at acute 
angles, and a head portion substantially identical 
in contour and dimensions with the recess, and 
cupping the material of the head to form a socket 
in one face thereof and a pin projecting from 
the opposite face. 

ROBERT C, LEGAT. 
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This invention relates to siide fasteners and 
more particularly to the manufacture thereof. 

The present application is a continuation-in- 
part of my co-pending application, Serial No. 
179,299, filed December 11, 1937, Patent No. 
2,221,740, dated November 12, 1940, and entitled 
“Manufacture of slide fastener elements.” It is 
also a companion application to my co-pending 
application, Serial No. 264,550, filed concurrently 
herewith. In said companion application, the 
manufacture of slide fasteners is divided into 
two stages, the first stage being the rolling of a 
smooth wire to form what may be termed a fas- 
tener wire, said wire being characterized by a 
closely spaced series of projections and recesses 
therealong, and also a closely spaced series of 
side notches. The spacing and configuration of 
the parts are such as to correspond to a series 
of embryo elements, provided that the head of 
one element is nested fully within and substan- 
tially fills the space within the spread jaws of 
the next element. The first stage of the process 
is preferabiy performed in a special roliing appa- 
ratus or rolling mill. The second stage of the 
process consists in severing the aforesaid rolied 
or deformed wire into separate fastener elements, 
and attaching the same in spaced relation along 
the edge of a tape. 

The primary object of the present invention is 


to so design the attaching machine as to adapt 30 


the same to receive a smooth flat wire instead 
of a specially deformed fastener wire, or differ- 
entiy expressed, the primary object of the present 
invention is to completely eliminate the first 
Stage of the process disclosed in my companion 
application, thus dispensing with the roiling mili. 

Many features of the present attaching appa- 
ratus correspond to related features of the at- 
taching apparatus disclosed in my aforesaid 
companion application, and many objects of the 
present invention similariy correspond to some 
of the objects in said application. For example, 
an object of the present invention is to minimize 
scrap or waste material when forming the fas- 
tener elements. Another object is to eliminate 
angular disposition of an element when clamped 
on the tape, either due to the pressure of the 
severing punch or due to a bend or kink in the 
wire. Further objects are to facilitate clamping 
of the jaws of an element on the tape even if the 
elements are laid out on such a pattern that the 
jaws of a succeeding element overlap those of a 
preceding element; to provide ampie room for 
the various punches required in the machine 


without, however, interposing an excessive num- 55 


on 


35 
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ber of severed elements between the wire and 
the tape; to properly support and confine the 
severed elements between the end of the wire 
and the tape, and to prevent improper orienta- 
tion thereof; to prevent longitudinal separation 
of the elements; to round the lower edge at the 
periphery of the head of the element; to so form 
the elements that they have parallel sides when 
the jaws are closed on the tape; and to insure 


10 thorough removal of bits of scrap or waste, even 


though these are comparatively minute in dimen- 
sion. 

Other objects of my invention having to do 
more particularly with the specific type of fas- 


15 tener machine here disclosed are to provide a 


forming punch for forming the interlocking 
means, or more specifically, the projections and 
recesses for the elements; to provide feed means 
adapted to successfully and accurately feed the 


20 metal stock, despite the fact that the stock is 


perfectly smooth until after it has been acted 
upon by the punches of the machine; and finally 
to provide means to interrupt the supply of fas- 
tener elements to the tape when a gap or space 


25 is to be provided on the tape between stringers, 


without necessitating interruption of the drive 
for the feed mechanism, and while keeping the 
severed elements locked against accidental move- 
ment by means of the punch assembly. 

To the accomplishment of the foregoing and 
other objects which will hereinafter appear, my 
invention consists in the apparatus elements and 
their relation one to the other, as hereinafter are 
more particularly described in the specification 
and sought to be defined in the claims. The 
specification is accompanied by drawings in 
which: 

Fig. 1 is a side elevation of an apparatus em- 


4g bodying features of the present invention: 


Fig. 2 is a plan view of a piece of stock formed 
and severed adjacent the tape and is explana- 
tory of the invention; 

Fig. 3 is a side elevation of the parts shown in 


45 Fig. 2; 


Fig. 4 is a section through the smooth flat 
stock used in practicing the present invention; 
Fig. 5 is a similar section after operation of the 
forming punch to form a projection and recess; 


50 Fig. 6 shows the relation of the elements when 


severed; 
Fig. 7 illustrates the application of an element 
to the tape before closing of the jaws; 


Fig. 8 is a similar view after closing of the 
jaws; 


2 


Figs. 9 and 10 illustrate a detail explanatory 
of the notching of the side edges of the stock; 

Fig. 11 is a plan view of the die taken approxi- 
mately in the plane of the line !i—Iif of Fig. 19; 

Fig, 12 is an inverted plan view of the punch 
assembly taken approximately in the plane of the 
line 12—12 of Fig. 19; 

Fig. 13 shows the attaching apparatus in plan; 

Fig. 14 is a detail explanatory of an air blast 
arrangement for the removal of scrap, this figure 
being a section taken approximately in the plane 
of the line 14—i4 of Fig. 21; 

Fig. 15 shows the upper part of the attaching 
apparatus in elevation; 

Fig. 16 is a detail looking in the plane of the 
line 16—16 of Fig. 15; 

Fig. 17 is a plan view explanatory of the feed 
mechanism, severing die, and clamping plates; 

Fig. 18 is an end elevation of the parts shown 
in Fig. 17; 

Fig. 19 is a section through the die with the 
punches in elevated position; 

Fig. 20 is a similar section with the punches in 
down position; 

Fig. 21 is a plan view of a part of the attaching 
«pparatus drawn to enlarged scale; 

Fig. 22 is a section taken in elevation through 
the ram and feed mechanism; and 

Fig. 23 is a section through the ram, it being 
{aken approximately in the plane of the line 
23—23 of Fig. 22. 

The fastener elements are formed from a strip 
of metal or wire indicated at 12 in Figs. 2 and 3. 
A section through this wire, drawn to enlarged 
scale, is shown in Fig. 4, and it will be observed 
that the wire is simple smooth flat stock. It is 
fed directly into the present apparatus, and is 
operated upon by a suitable forming punch to 
provide interlocking means, or more specifically, 
to provide a projection 14 on one side and a 
recess 16 on the opposite side. The recess i6 
provides metal for the projection 14, as will be 
clear from inspection of Fig. 5. The wire 12 is 
next acted upon to notch the side edges by re- 
moving small triangular pieces of scrap, as is 
shown at 18 in Fig. 2. The object of this is to so 
shape the jaws of the elements that the Jaws 
are brought to conventional parallel condition 
when closed. It will be observed in Fig. 2 that 
the pitch or spacing of the projections 14 and 
notches {8 is very close, these projections and 
notches corresponding to fastener elements only 
if the head of one element is disposed fully within 
the jaws of the next element, as is indicated at 
the right hand part of Fig. 2. 

The stock is severed on the line 20 (Fig. 2) 
to form an individual fastener element. The 
severed element is restored to nested relation be- 
tween the jaws at the end of the wire 12, and soa 
series of nested elements are formed and fed 
along, jaw first, toward the beaded edge 22 of a 
conventional tape 24. If desired, the elements 
may be acted upon by a rounding or finishing 
punch between the severing punch and the tape, 
all as is described in greater detail hereinafter. 

The configuration of the fastener elements is 
better shown in Fig. 6, in which it will be seen 
that the head 26 of one element is located within 
and conforms to the interior of the jaws 28 of the 
next element, the head filling the space between 
the spread jaws. In other words, the jaws are 
so spaced and shaped as to receive the head 26 
of the preceding element. In Fig. 7, I show an 
individual element moved against the beaded 
edge 22 of tape 24. The jaws are then closed, as 
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shown in Fig. 8. The outer edges 30 of the jaws 
change from 4 divergent position to parallel po- 
sition, and are preferably spaced apart an amount 
equal to the width of the head 26. The ends 32 
of the jaws are preferably disposed substantially 
perpendicular to the outer edges 30, so that when 
the jaws are closed the ends 32 form a bearing 
surface for the slider of the finished slide fastener, 
which bearing surface is subsiantially perpen- 
dicular to the tape, as shown in Fig. 8. When 
the element is completed and fastened to the tape, 
it does not differ noticeably in external appear- 
ance from elements made by more conventional] 
methods. At the inside the jaws are preferably 
provided with short walls 34 which provide a sub- 
stantial bearing surface to prevent cutting or 
penetration of the tape. 

Another detail may be described with refer- 
ence to Fig. 6. The sides of the head are non- 
paraliel, as is indicated by the angle a. Differ- 
ently expressed, the head is necked or narrowed 
very slightly, as at the point 36, thereby providing 
an undercut relation between the successive ele- 
ments. Even if this undercut is only a few 
thousandths of an inch, it is adequate to prevent 
longitudinal separation of the elements. When 
the element is closed there may be slight recess 
at the point 36 (Fig. 8), but this is not noticeable 
to the eye, and has been greatly exaggerated in 
the drawing. The undercut does not prevent 
transverse separation of the elements, such as 
takes piace when the tape is moved vertically with 
the clamped element thereon. 

Theapparaius is shown in Fig. lof thedrawings. 
A reel 40 of the fiat metal wire is supported on 
a suitable stand 42. The wire is taken from reel 
40 and is fed to a machine generally designated 
44. A loop of slack wire 46 may be maintained 
between the reel 40 and machine 44, as by means 
of a feeler 48 controlling a motor 50 for intermit- 
tently unwinding the reej 40. The wire is inter- 


_ mittently fed toward a tape which is supported 


in vertical position, the tape being intermittently 
fed upwardly about a feed drum 52, and thence 
downwardly through a guide tube 54 inio a suit- 
able basket 56. 

The head of machine 44 is shown in greater 
detalii in Figs. 13 and 15 of the drawings. It com- 
prises a timing shaft or cam shaft 62, carrying 
a pulley 64 belted to a driving motor. The 
punches are carried by a ram 60 (Fig. 13) slid- 
able in a ram housing 66. The ram is recipro- 
cated by a generaliy U-shaped rocker 68, piv- 
oted on a spindie 70. The ends of the two 
branches of the rocker carry cam foliower rollers 
12 engaging cams 74 on cam shaft 62. The tape 
24 is fed intermittently upward by means of tape 
feed drum 52, the tape being held frictionally 
against the drum by means of a shoe 78 (Fig. 
15). Drum 52 is moved by a suitable pawl and 
raichet mechanism, the ratchet wheel 80 (Fig. 
13) being mounted at the end of a shaft 82 
carrying the feed drum 52. Raichet wheel 80 
cooperates with a holding pawi 84 (Fig. 15) anda 
feed pawi 86, the latter being carried on an arm 
88 pivoted on shaft 82 and having an oppositely 
extending arm 90 oscillated by means of a con- 
necting rod 92 leading to an eccentric 93 (Fig. 
15) on cam shaft 62. 

The fiat wire i2 is intermittently fed in a 
horizontal direction toward the tape 24 by fecd 


mechanism which is described later, but at this — 


point it may be observed that a feed dog (not 
shown) is carried on a slide 106, and is retracted 
or moved outwardly by means of a feed lever 
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pivoted at 94 (Fig. 13), the arm 96 of the feed 
lever carrying a cam follower rolicr 98 engaging 
a cylindrical cam 100 mounted on cam shaft 62. 
The forward or feed movement of the slide {06 is 
caused by pull springs 102 which are connected 
at one end to pins 104 projecting upwardly from 
the slide within the stationary gibs 108. The op- 
posite ends of springs 102 are connected to sta- 
tionary pins 110. The operation of the feed dog, 
while positive in the rearward direction, is yieid- 
able in the forward direction, the reason for 
which js later explained. 

The apparatus further includes a counter gen- 
erally designated 112 (Fig. 13), the counter being 
connected by means of link i114 to a suitable 
eccentric or crank pin on cam shaft 62. After a 
predetermined number of fastener elements has 
been attached to the tape, the counter functions 
to interrupt the feed of the wire, without, how- 
ever, Interrupting the feed of the tape. More 
specifically, the counter energizes a soienoid 116 
which draws an iron core $48 (Fig. 15) upwardly 
or inwardly, thereby causing a detent 120 to siip 
beneath a cross bar 122 extending between the 
arms of the rocker 68. The parts are so related 
that detent 120 siides beneath cross bar 122 only 
when the cross bar is in elevated position, that 
{s, at the rise of the cams 14. The ram 60 is 
thus held in depressed position, and conscquently 
the formation of additional fastener elements is 
interrupted until the solenoid 116 is again de- 
energized. 

The punches carried by ram 60 may be de- 
scribed with reference to Figs. 12, 19 and 20 of 
the drawings. The forming punch Is Indicated 
at 124. This is recessed at 126 to form the de- 
sired projection on top of the wire. Punch (24 
cooperates with a fixed die member 128 (see aiso 
Fig. 11), which is provided with a projection 
130 to form the recess at the bottom of the 
wire. Projection 130 may be part of an insert in 
die member 1/28, instead of being integral there- 
with as shown. 

The notching and severing punches are com- 
bined, and the combined punch is numbered !38. 
A spring pad 140 is located therebeneath. Punch 
138 cuts the wire away from an element beyond 
the punch. The element 142 (Fig. 20) rests on 
the top surface of a stationary die member 144. 
It is heid by spring pad !46, nested aiongside 
the punches !24 and 138. In Fig. 19, the punches 
124 and {38 and the pad 146 are shown in un 
position, while the wire {2 is elevated by spring 
pad !40. In Fig. 20, the punches are shown in 
down position, and while element 142 is heid 
against die member 144 by pad 146, the punches 
124 and 138 have forced the wire {2 down to- 
gether with the spring pad 140, the wire being 
sheared completely from the element 142, and 
being provided with an additionai projection 
and recess. When the ram 60 again rises, the 
wire (2 is raised by spring pad 140, thus re- 
storing the jaws at the end of the wire to the 
head of the severed element 142. 

The trianguiar notches (18 in Fig. 2) are 
formed by the punch !38 cooperating with ap- 
propriate stationary die parts. Referring to Fig. 
11, the die has stationary die surfaces 154 which 
are pointed to conform to the desired notches 
in the wire. The spring pad 1/40 is indented to 
accurately receive the points 154. In Fig. 12 
it wiil be seen that the punch 138 is provide? 
with four heels 156, and that the punch is in- 
dented at 168 between the heeis to mate with 
the die surfaces 154 of Fig. 11. Figs. 9 and 10 
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are fragmentary transverse sections at the die 
surfaces 154. In Fig. 9, the punch 138 is raised 
and spring pad 140 supports the wire 12 in elc- 
vated position. The triangular scrap or notch 
portion i8’ of the wire is disposed about the 
stationary die surface i154 previously referred to. 
In Fig. 10, the punch 138 has moved down to 
the end of its stroke, thereby severing the wire 
{2 from the triangular piece of scrap 18’, the 
latter remaining on the stationary die sur- 
face 154. 

Inasmuch as the pleces of scrap are very tiny, 
it is desirable to insure dependabie discharge of 
the same. Referring to Fig. 21, compressed air 
is supplied through pipes 155 to blocks i56 on 
top of the die. Changing now to Fig. 14, the 
compressed air is ied inwardiy through passages 
{57 and is then directed downwardly alongside 
the punch 138. The compressed air then flows 
outwardly through the passages 158, carrying the 
scrap with it, and then downwardly through dis- 
charge passages 160 leading to a suitable box 
beneath the machine. 

As a refinement which, however, is by no means 
essentiai, I prefer to provide the apparatus with 
a finishing or rounding punch, this being indi- 
cated at 162 in Figs. 19 and 20. It is moved to- 
gether with the other punches and forms a part 
of the punch assembly. The stationary die sur- 
face therebeneath is depressed and rounded 
somewhat, as is indicated at 164 in Figs. 3 and 
19. The rounding punch {62 forces the sub- 
jacent element into the die curvature at 164, and 
thereby rounds the lower edge of the head. In 
Fig. 11 the downward step of the die surface is 
clearly indicated at 164, and its outline conforms 
to the exterlor of the open-jawed fastener eie- 
ment. The fastener element remains at the 
slightly lower elevation of the right-hend part 
of the die surface unti] it reaches the tape and 
tape guide 166. Reverting to Figs. 2 and 3, there 
are five severed elements between the wire 12 and 
the tape 24, and the rounding punch operates 
upon the middie one of these five eicments. The 


5 last two elements are always at thc lower die 


level. The middie element is initially at the up. 
per die level, but is moved to the lower die levei 
by the rounding punch. The differcnce in ele- 
vation may be very slight, say 14000 of an inch. 

The mounting of the punch assembly Js shown 
in Fig. 22, in which it will be seen that the form- 
ing punch 124 may be adjusted by means of a 
screw 168; the notching and severing punch 138 
is adjusted by means of a screw 170; and the 
rounding punch 162 is adjusted by means of a2 
screw 112. The spring pad (46 is nested between 
the punches 138 and {62, and is yieldably urged 
downward by means of a spring 174. The entire 
punch assembly is carried by ram 60 which is 
reciprocable in the guide or ways of ram hous- 
ing 66. The relation between ram 60 and rocker 
68 may be adjusted by screw 118. Fig. 23 shows 
the forming punch (24, the notching and sever- 
ing punch 138, the spring pad (46, the rounding 
punch 1/62, and the ram 60, which in turn has its 
edges received in guides or ways !76 formed in 
the ram housing 66. Fig. 22 also shows the 
spring (41 supporting the spring pad 140 of the 
die. 

It may be pointed out, with refcrence to Fig. 
12, that the punch (38 is cut away at 180 to clear 
the projections on the wire reaching the cutting 
edge of the punch. The spring-pressed pad 146 
is recessed at 182 to fit around the projection 
of the element being severed from the wire, hence 
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the pad acts as a locating pad to insure a uni- 
form location of the periphery of the head about 
the projection and recess. The spring pad 146 
is cut away at £84 to clear the projection of the 
next element. The rounding punch (62 is re- 
cessed at 186 to fit about the projection of the 
element being rounded, in order not to flatten 
or deform the element. This punch ts also cut 
away at (88 to clear the projection of the next 
element. These recesses are also shown in Fig. 
19, the severing punch (38 being cut away at 
180; the spring pad 146 being recessed at (82 and 
cut away at (84; and the rounding punch 162 
being recessed at {86 and cut away at (88. 

To make the feed of the wire positive and 
accurate, it is fed by means of a dog (90 (Fig. 
19) which bears against the most recently formed 
projection on the wire. The dog may be rigidly 
mounted because no vertical movement {fs re- 
quired. I prefer to feed the wire with the aid 
of the projection thereon, even though this neces- 
sitates movement of the feed dog 190 beneath 
the forming punch (24, as 1s clearly shown in 
Fig. 19. Feed dog 190 is retracted to the posi- 
tlon shown in Fig. 20 before the punch descends. 
There is little or no tendency for the wire to 
move back with the feed dog, because the wire 
is smooth, and any such tendency is adequately 
resisted when using an undercut relation be- 
tween the severed elements, such as was hereto- 
fore described in connection with Fig.6. A check 
dog or lock for the flat wire js therefore optional 
rather than essential, but such a tock is shown 
in Figs. 17 and 18 of the drawings. 

The wire {2 moves between guides (92 and 194. 
Guide 194 is cut away to receive a lock (96 piv- 
oted at 198 and normally urged in clockwise di- 
rection by means of a spring 200, the right-hand 
end of which is carried by a stationary pin 202, 
and the left-hand end of which is connected to 
a pin 204 projecting upwardly from lock (96 and 
passing through an appropriate slot 206. The 
end 208 of the lock 196 is made eccentric with 
respect to the center 198, and the operation is 
such that the wire 42 is automatically locked 
against rearward movement, though no substan- 
tial resistance is offered to forward movement. 

The feed dog (90 is rigidly secured at 210 to 
an arm 212 (Figs. 17, 19 and 20) which in turn 
is rigidly secured to the slide (06 (Figs. 13, 15, 
16, 21 and 22). In the present case, arm 212 1s 
fixedly mounted between ears 216 formed integ- 
rally with and projecting upwardly from the 
slide 106. The slide 106 1s reciprocable in guides 
or ways formed in a part 248 (Fig. 16) of the 
machine, the slide being heid in position by 
means of the gibs 108. A pin 220 (Figs. 15, 16 
and 22) depends from the slide {06 and 1s oper- 
ated upon by the end 222 of the feed arm 96, 
through an adjusting screw 224. Inasmuch as 
the part 222 of the feed arm bears against one 
side only of pin 220, (it being cut away on the 
opposite side of the pin), the slide is moved 
positively toward the left, while its movement 
toward the right is solely under the influence 
of the feed springs (02. 

When producing a gap or space between string- 
ers the punch assembly is locked in its down posi. 
tion, as shown in Fig. 20, and the forming punch 


(24 is therefore disposed directly in front of the * 


then retracted feed dog 190. The feed cam (00 
(Fig. 13) continues its rotation, but the feed 
dog, and with it the slide {06 and the feed arm 
96, are held in retracted position. The parts may 
vibrate slightly if there is a substantial clearance 
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petween the end of the feed dog (90 and the 
punch (24, but this vibration, even if permitted, 
is harmless, and in practice may be reduced to 
a negligible amount by using only 4 slight clear- 
ance between the feed dog and the forming 
punch, Locking the ram in down position elimi- 
nates unnecessary reciprocation, and avoids mov- 
ing the jaws at the end of the wire repeatedly 
into and out of engagement with the head of the 
element last severed. 

The endmost element is clamped on the tape 
by an oppositely movable pair of clamping plates. 
Referring to Figs. 21 and 22, the clamping plates 
232 are secured to levers 234 pivoted at 238. The 
other ends of the levers 234 carry cam followers 
238 which run between cylindrical cams 240, car- 
riled on the main shaft 62 of the machine. The 
cams are so shaped as to oppositely move the 
clamping plates. Referring now to Fig. 17, it will 
be seen that the corners 242 of clamping plates 
232 are so located as to engage the jaws of the 
endmost element and at the same time to clear 
the jaws of the element next to the end. The 
clamping plates are thinned to come beneath the 
ends 234 of guides or rails 236 which confine and 
guide the severed elements. When the clamping 
plates 232 move together, they compress the 
spread jaws of the endmost element from the 
open condition of Figs. 17 and 7, to the closed 
condition of Fig. 8. 

It is believed that the construction and opera- 
tion of the present invention, will be apparent 
from the foregoing detailed description. Fiat 
wire is fed to a single machine where it is oper- 
ated upon by a forming punch to form a projec- 
tion and recess, and by a severing and notching 
punch which removes triangular pieces of waste 
and which severs the wire of the fastener ele- 
ments so shaped that the head of one element is 
nested within and substantially fills the space of 
the spread jaws of the next element. The ele- 
ments are kept in nested relation and are fed 
toward an intermittently moved tape where the 
endmost element is clamped on the tape. If de- 
sired, a finishing operation such as that produced 
by the rounding punch may be applied to the 
elements between the cutting punch and the tape. 
The movement of the tape disengages the at- 
tached element from the next element, where- 
upon the series is again advanced to bring an- 
other element astride the tape. 

In respect to timing, it may be explained that 
in the first part of the machine the ram descends, 
and then rises, while the feed dog is retracted. 
The feed dog then advances and returns, where- 
upon the ram again descends. In the meantime, 
in the second part of the machine, the jaws of 
the endmost element are clamped by the clamp- 
ing plates, and in this part of the machine the 
timing is such that the clamping plates are open 
when the tape rises with the previously clamped 
element. The timing relation between the two 
parts of the machine jis not at all critical, but it 
will be understood that the feed dog must move 
forward after the tape rises with the previously 
attached element, and that at this time the 
clamping plates must be wide open. The clamp- 
ing plates should not be closed until after the 
feed dog has moved forward. 

When a predetermined number of elements 
have been attached to the tape, as determined by 
the counter, the counter energizes the solenoid, 
which holds the ram down, and this in turn holds 
the feed dog back. The tape continues to be fed 
by the pawl and ratchet mechanism operating 
the tape drum, 
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The many advantages of the inventlon will 
also be understood from the detalled description. 
The invention produces only a small amount of 
scrap. It utilizes a simple, smooth fiat wire, and 
eliminates die rolling to form embryo elements. 
The elements are of generally conventional type 
in that the outer walls of the Jaws come into 
substantially paralle! relationship when closed, 
while the ends of the Jaws are substantially per- 
pendicular to the tape. The feed of the wire is 
made a positive, predetermined amount by oper- 
ating the feed dog against a projection formed 
on the wire after the wire has already been oper- 
ated upon by the forming punch. Locking the 
ram in down position to provide a gap space pre- 
vents loosening of the fit between elements, and 
automatically interrupts the movement of the 
feed dog. The use of a series of severed elements 
provides room for the punches and the associ- 
ated spring pad. It frees the jaws of the end- 
most element for the clamping operation, and it 
avoids angular positioning of the element, as by 
reason of the punch thrust or a bend in the wire. 
The sides of the head are non-parallel and con- 
verge so as to provide an undercut of the elements 
after they are severed and engaged, and this pre- 
vents longitudinal separation. The nesting of 
the elements prevents improper orientation as 
they are moved toward the tape. 

It will be apparent that while I have shown 
and described my invention in a preferred form, 
many changes and modifications may be made in 
the structure disclosed, without departing from 
the spirit of the invention defined in the follow- 
ing claims. 

Iclaim: 

1. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising means to guide 
a smooth, flat wire, a forming punch movable 
transversely of the wire, said punch functioning 
to form a recess on one side and a projectlon on 
the opposite slde of the wire, a feed dog riding 
beneath said punch when said punch is elevated 
and bearing against said projection formed by 
said punch In order to positlvely feed sald wire, 
and timing means whereby said feed dog is re- 
tracted from the path of the punch when the 
punch descends, 

2. Apparatus for the manufacture of slide fas- 
teners, sald apparatus comprising means to guide 
a smooth, flat wire, a forming punch movable 
transversely of the wire, said punch functioning 
to form a recess on one side and a projection on 
the opposite side of the wire, a feed dog riding 
beneath said punch when said punch is elevated 
and bearing against said projection formed by 
said punch In order to positively feed said wire, 
timing means whereby said feed dog is retracted 
from the path of the punch when the punch 
descends, and a severlng punch movable trans- 
versely of the wire for severing the wire Into fas- 
tener elements having a head with spread jaws 
projecting forwardly therefrom, the head being 
of such dimension as to fill the space between the 
jaws. 

3. Apparatus for the manufacture of slide fas- 
teners, sald apparatus comprising means to in- 
termittenly feed a tape, means to guide a smooth, 
flat wire toward the tape, a forming punch mov- 
able transversely of the wire, sald punch func- 
tioning to form a recess on one side and a pro- 
Jectlon on the opposite side of the wire, a feed 
dog riding beneath said punch when sald punch 
Is elevated and bearing against said projectlon 
formed by said punch In order to positively feed 


a 


10 


15 


20 


26 


30 


35 


40 


50 


60 


65 


15 


S 


said wire, resillent means urging the feed dog 
forward, a feed cam for positively retracting the 
feed dog when the punch descends, a severing 
punch movable transversely of the wire for sever- 
ing the wire into fastener elements, clamping 
plates for clamping the elements to the tape, a 
counter, and means responsive to the counter to 
lock the punch in depressed position, whereby 
the feed dog is held against forward movement. 
by the punch, in order to provide a gap or space 
between stringers. 

4. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising means to in- 
termittently feed a tape, means to guide a smooth, 
flat wire toward the tape, a forming punch mov- 
able transverscly of the wire, said punch func- 
tioning to form a recess on one side and a pro- 
jection on the opposite side of the wire, a feed 
dog riding beneath said punch when said punch 
is elevated and bearing against said projection 
formed by said punch in order to positively feed 
said wire, resillent means urging the feed dog 
forward, a feed cam for positively retracting the 
feed dog when the punch descends, a severing 
punch movable transversely of the wire for sever- 
ing the wire into fastener elements having a head 
with spread jaws projecting forwardly therefrom, 
the head being of such dimension as to fill the 
space between the jaws, a punch-operating cam, 
a rocker arm between said cam and the punch, 


‘clamping plates for clamping the jaws of the 


endmost element to the tape, a counter, means 
responsive to the counter to lock the rocker arm 
in outermost position with the punch in depressed 
position, whereby the feed dog is held against 
forward movement by the punch, in order to pro- 
vide a gap or space between stringers on the con- 
tinuous tape. 

5. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising means to guide 
a smooth, flat wire, a forming punch movable 
transversely of the wire, said punch functioning 
to form interlocking means on opposite sides of 
the wire, a severing punch movable transverseiy 
of the wire for severing the wire into fastener 
elements, and a reciprocable feed dog for inter- 
mittently feeding the wire past the punches, said 
feed dog being so dimensioned and mounted that 
it acts upon the interlocking means formed by 
the forming punch in order to provide a positive 
feed movement for the wire. 

6. In the manufacture of slide fasteners hav- 
ing fastener elements with approximately paral- 
lel sides and jaws with ends that are approxi- 
mately perpendicular to the sides for best coop- 
eration with a slider, said jaws being narrowed 
to much smaller dimension adjacent the head, 
the method which includes intermittently feeding 
a tape, intermittently feeding a smooth, flat wire 
toward the tape, said wire having a width just 
equal to the width of an element with spread 
jaws, each of the repeated feed distances equal- 
ling only a small fraction of the length of an ele- 
ment, operating upon the wire to form a recess on 
one side of the wire and a projection on the op- 
posite side of the wire, and to cut away small 
triangular pieces of scrap in order to notch the 
side edges of the strip to conform to the outer 
ends of spread jaws having the aforesaid ap- 
proximately perpendicular ends of such dimen- 
sion that when the jaws are closed their sides are 
substantially parallel, and to sever the strip away 
from a smal] projecting piece of the strip, the 
severance being on an outline such as to define 
fastener elements with the head of one element 


S 
nested fully within and substantially filling the 
space within the spread jaws of the next element, 
whereby the elements are formed without scrap 
other than the aforesaid small triangular pieces 
of scrap at the side edges of the wire, restoring 
the wire and severed element together again in 
nested relation, intermittently moving the nested 
severed elements toward the tape, and clamping 
the jaws of the endmost element on the tape in 
order to secure the element to the tape, while 
giving the element approximately parallel sides. 

7. Apparatus for the manufacture of slide fas- 
teners having fastener elements -with approxi- 
mately paraliel sides and jaws with ends that are 
approximately perpendicular to the sides for best 
cooperation with a slider, said jaws being nar- 
rowed to much smaller dimension adjacent the 
head, said apparatus comprising means to guide 
a flat, smooth wire toward a tape, said wire hav- 
ing a width just equal to the width of an element 
with spread jaws, punches movabie transversely 
of the wire, said punches operating to form a 
recess on one side of the wire and a projection 
on the opposite side of the wire, said punches 
further operating to sever the wire from a piece 
of the wire projecting beyond the severing punch 
and corresponding to one element, the outline of 
the severing punch being such that the projecting 
piece constitutes a fastener element having a 
head with spread jaws projecting forwardly 
therefrom, the head being of such dimension as 
to fill the space between the jaws, and sald jaws 
having the aforesaid approximately perpendicu- 
lar ends of such dimension that when the jaws are 
closed their sides are substantially parallel, a 
spring pad beneath the wire at the punch to re- 
store the wire to the element previously severed 
therefrom, feed means to intermittently feed 
the wire to the punches and tape, each of the 
repeated feed distances equalling only a small 
fraction of the iength of an element, and ciamp- 
ing plates at the tape for clamping the elements 
to the tape, said plates having approximately par- 
allel working faces when ciosed. 

8. Apparatus for the manufacture of slide fas- 
teners having fastener elements with approxi- 
mately parallel sides and jaws with ends that are 
approximately perpendicular to the sides for 
best cooperation with a slider, said jaws being 
narrowed to much smaller dimension adjacent 
the head, said apparatus comprising means to 
guide a smooth, flat wire toward a tape, said wire 
having a width just equal to the width of an ele- 
ment with spread jaws, punches movable trans- 
versely of the wire, said punches functioning to 
form a recess on one side and a projection on the 
opposite side of the wire, and further functionIng 
to sever the wire from a piece of the wire pro- 
jecting beyond the severing punch, and corre- 
sponding to one element, the outline of the punch 
being such that the projecting piece constitutes 
a fastener element having a head with spread 
jaws projecting forwardly therefrom, the head 
being of such dimension as to fill the space be- 
tween the jaws, and said jaws having the afore- 
said approximately perpendicular ends of such 
dimension that when the jaws are closed their 
sides are substantially parallel, a spring pad be- 
neath the wire at the punch to restore the wire to 
the element previously severed therefrom, feed 
means to intermittently feed the wire to the 
punches and tape, each of the repeated feed dis- 
tances equalling only a small fraction of the 
length of an element, the punch being spaced 
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of severed elements nested together with the 
head of each filling the jaw space of the next lie 
between the punch and the tape, a rounding 
punch between said severing punch and said tape, 
said rounding punch functloning to round the 
lower peripheral edge of the head of the ele- 
ment, and clamping plates at the tape for clamp- 
ing the endmost element to the tape, said plates 
having approximately parallel working faces 
when closed. 

9. Apparatus for the manufacture of silde fas- 
teners having fastener elements with approxi- 
mately parallel sides and jaws with ends that are 
approximately perpendicular to the sides for best 
cooperation with a slider, said jaws being nar- 
rowed to much smaller dimension adjacent the 
head, sald apparatus comprising means to guide 
a smooth, flat wire, punch and die mechanism in- 
cluding a piurality of punches movable trans- 
versely of the wire, said punches functioning to 
form a recess on one side and a projection on the 
opposite side of the wire, and functioning to cut 
smail triangular shaped pieces of metal from the 
slides of the wire, and further functioning to 
severe the wire, the outline of the severing punch 
being such that the severed piece constitutes a fas- 
tener element having a head with spread jaws, 
the head being of such dimension as to fill the 
space between the jaws, and said jaws having the 
aforesaid approximately perpendicular ends of 
such dimension that when the jaws are ciosed 
their sldes are substantially paraiiel, air blast 
means for helping remove said smali triangular 
pieces of scrap, and feed means to intermittentiy 
feed the wire to the punches, each of the repeated 
feed distances equailing only a smali fraction of 
the iength of an element. 

10. Apparatus for the manufacture of slide fas- 
teners having fastener elements with approxi- 
mately parallel sides and jaws with ends that are 
approximately perpendicular to the sides for best 
cooperation with a slider, said jaws being nar- 
rowed to much smalier dimension adjacent the 
head, said apparatus comprising means to guide 
a smooth, flat wire toward a tape, punch and die 
mechanism including a piurality of punches mov- 
able transversely of the wire, said punches func- 
tioning to form @ recess on one side and a pro- 
jection on the opposite side of the wire, and func- 
tioning to cut smail triangular shaped pleces of 
metal from the sides of the wire, and further 
functioning to sever the wire from a piece of the 
wire projecting beyond the severing punch, the 
outline of the punch being such that the project- 
ing piece constitutes a fastener element having a 
head with spread jaws projecting forwardly 
therefrom, the head being of such dimension as 
to fill the space between the jaws, and said jaws 
having the aforesaid approximately perpendicu- 
lar ends of such dimension that when the jaws 
are closed their sides are substantially paraliel, 
@ spring pad beneath the punch to restore the 
wire to the element previously severed there- 
from, stationary die surfaces beneath the wire 
at opposite sides of the spring pad cooperating 
with one of the aforesaid punches for removing 
the smali triangular shaped pieces of scrap, air 
blast means for helping discharge said triangular 
pleces of scrap, feed means to intermittentiy feed 
the wire to the punches and tape, each of the re- 
peated feed distances equalling only a smail 
fraction of the length of an element, and clamp- 
ing plates at the tape for clamping the elements 
to the tape, said plates having approximately 
parallel working faces when closed. 
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11. Apparatus for the manufacture of slide fas- 
teners having fastener elements with approxi- 
mately paralle] sides and jaws with ends that 
are approximately perpendicular to the sides for 
best cooperation with a slider, said jaws being 
narrowed to much smaller dimensions adjacent 
the head, said apparatus comprising means to 
guide a smooth, flat wire having a width just 
equai to the width of an element with spread 
jaws, a punch and die operating to form a re- 
cess on one Side of the wire and a projection on 
the opposite side of the wire, and operating to 
sever the wire, said die having a generally key- 
hole shaped slot for supporting and guiding an 
upwardly fed tape having a beaded edge, said die 
further having a convex cutting portion shaped 
to conform to the head of the element being 
severed, said die further comprising a depressible 
spring pad fitting within and mating with said 
convex cutting portion, said pad lifting the wire 
clear of the die for forward feed after formation 
of the projection and recess, said punch having 
@ concave side mating with the aforesaid convex 
die portion, the arrangement being such that, 
when the punch descends, it severs the wire from 
an element supported on the stationary die por- 
tion at the end of the wire, the element being 
left stationary on the die while the wire is 
punched downwardiy away from the same, the 
outline of the punch and die being such that the 
severed piece constitutes a fastener element hav- 
ing a head with spread jaws projecting forward- 
ly therefrom, the head being of such dimension 
as to fill the space between the jaws, and said 
jaws having the aforesaid approximately per- 
pendicular ends of such dimension that when the 
jaws are closed their sides are substantially paral- 
lel, and feed means to intermittently feed the wire 
to the punch and die, each of the repeated feed 
distances equalling only a small fraction of the 
length of an element. 

12. Apparatus for the manufacture of slide fas- 
teners having fastener elements with approxi- 
mately paralie)] sides and jaws with ends that are 
approximately perpendicular to the sides for best 
cooperation with a slider, said jaws being nar- 
_ Towed to much smaller dimension adjacent the 
head, said apparatus comprising means to guide 
@ smooth, flat wire, a punch and die functioning 
to form a recess on one side and a projection on 
the other side of the wire, and further function- 
ing to cut small, triangular pieces of scrap to 
give the jaws the desired perpendicular ends, and 
further functioning to sever the wire, said die 
having a generally key-hole shaped slot for sup- 
porting and guiding an upwardly fed tape hav- 
ing a beaded edge, said die further having a con- 
vex cutting portion shaped to conform to the 
head of the element being severed, said die further 
comprising two pointed or triangular-shaped side 
Pieces for cutting notches in the side edges of 
the wire, said die further comprising a depressible 
spring pad fitting within and mating with said 
convex cutting portion and triangular cutting 
portions, said pad lifting the wire clear of the 
die for forward feed after formation of the pro- 
jection and recess, sald punch having a concave 
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side mating with the aforesaid convex die por- 
tion, said punch further having triangulariy 
grooved channels in the sides mating with the 
aforesaid triangular die portions, the arrange- 
ment being such that, when the punch descends, 
it severs the wire from an element supported on 
the stationary die portion at the end of the wire, 
and further severs the wire from two trianguiar 
pieces of scrap supported on the aforesaid trian- 
gular die portions, the element and scrap being 
left stationary on the die while the wire is 
punched downwardly away from the same, the 
outline of the punch and die being such that the 
severed piece constitutes a fastener element. 

13. Apparatus for the manufacture of slide fas- 
teners having fastener elements with approxi- 
mately paraliel sides and jaws with ends that are 
approximately perpendicular to the sides for best 
cooperation with a slider, said jaws being nar- 
rowed to much smaller dimension adjacent the 
head, said apparatus comprising means to guide 
@ smooth, flat wire, punch and die mechanism 
functioning to form a recess on one side and a 
projection on the opposite side of the wire, and 
functioning to cut small triangular shaped pieces 
of metal from the side of the wire, and further 
functioning to sever the wire, said die having a 
generally keyhole shaped slot for supporting and 
guiding an upwardly fed tape having a beaded 
edge, said die further having a convex cutting 
portion shaped to conform to the head of the 
element being severed, said die further com- 
prising two pointed or triangular-shaped side 
Pieces for cutting notches in the side edges of the 
wire, said die further comprising a depressible 
spring pad fitting within and mating with said 
convex cutting portion and triangular cutting por- 
tions, said pad lifting the wire clear of the die 
for forward feed after formation of the projec- 
tion and recess, said punch having a concave side 
mating with the aforesaid convex die portion, 
said punch further having triangularly grooved 
channeis in the sides mating with the aforesaid 
triangular portions, the arrangement being such 
that, when the punch descends, it severs the wire 
from an element supported on the stationary die 
portion at the end of the wire, and further severs 
the wire from two triangular pieces of scrap sup- 
ported on the aforesaid triangular die portions, 
the element and scrap being left stationary on the 
die while the wire is punched downwardly away 
from the same, the outline of the severing punch 
belng such that the severed piece constitutes a 
fastener element having a head with spread jaws, 
the head being of such dimension as to fill the 
space between the jaws, and said jaws having the 
aforesaid approximately perpendicular ends of 
such dimension that when the jaws are closed 
their sides are substantially parallel, air-blast 
means for moving said small triangular pieces of 
scrap outwardly from the triangular die portions, 
and feed means to intermittently feed the wire to 
the punch and die, each of the repeated feed dis- 
tances equalling only a small fraction of the 
length of an element. 
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This invention relates to apparatus for mak- 
ing slide fasteners, and more particularly to a 
machine for severing embryo slide fastener eie- 
ments and attaching the same to a tape. 

The primary object of my invention is to 
provide apparatus of the aforesaid character, and 
more particularly improved apparatus for prac- 
ticing the method disclosed in my co-pending 
applications Serial No. 179,299, filed December 
11, 1937, and Serial No. 264,550, filed March 28, 
1939, of which applications the present appli- 
cation is a continuation-in-nart. 

One more specific object of the present in- 
vention is to provide pilot means for exact loca- 
tion of the fastener element being severed, in 
order to improve the accuracy of said element. 

Other objects center about the feed mecha- 
nism for feeding the fastener wire to the sev- 
ering punch and are to redesign and lighten the 
feed arm for high-speed operation; and to so 
mount the dog that it may be moved upwardly 
when the spring pad of the die raises the wire, 
yet is stopped from moving downwardly during 
retraction of the dog, and is stopped before the 
element being severed comes into engagement 
with the aforesaid pilot, thereby freeing the fas- 
tener wire for proper seating or self-adjustment 
of the said element on the pilot. 

In accordance with my invention as disclosed 
in the aforesaid application Serial No. 179,299, 
filed December 11, 1937, the fastener wire is pro- 
vided with serrated edges in order that the fin- 
ished elements may be formed with parallel sides 
and perpendicular ends for best cooperation with 
the slider. When making slide fastener wire by 
a rolling process, the wire will ordinarily come 
out with a thin residue or fin at the serrated 
edges. This fln may be removed by the punch 
and die mechanism of the attaching apparatus 
but, in such case, the use of an air blast is de- 
Sirable in order to help insure removal of the 
tiny bits of scrap or fin cut from the wire. A 
further object of the present invention is to 
improve the air nozzle arrangement for dis- 
charging the scrap, and in ‘accordance with 
my invention, while a part of the air stream may 
be directed into the punch and die, a larger por- 
tion of the air stream is diverted to flow out- 
wardly into the scrap discharge path, thus help- 
ing draw the bits of scrap away from the punch 
and die. 

To the accomplishment of the foregoing and 
such other objects as may hereinafter appear, 
my invention consists in the apparatus elements 
and their relation one to the other as herein- 
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after are more particularly described in the 
specification and sought to be defined in the 
claims. The specification is accompanied by 
drawings, in which: 

Fig. 1 is a side elevation of apparatus embody- 
ing features of my invention; 

Fig. 2 is a plan view of the head of the ma- 
chine; 

Fig. 3 is a side elevation of the head of the 
machine; 

Fig. 4 is a pian view of a fragmentary portion 
of the machine, drawn to enlarged scale, with 
the ram and housing removed to expose the 
clamping jaws; 

Fig. 5 is a partially sectioned elevation of the 
portion of the machine shown in Fig. 4; 

Fig. 6 is a pian view of the die and feed dog 
without the ram housing and air blast nozzles 
and wire guides; i 

Fig. 7 is a section taken in elevation through 
the feed dog and punch, approximately in the 
Plane of the iine 1—T of Fig. 6, and schemat- 
icaily illustrates the forward feed of the fas- 
tener wire; 

Fig. 8 is a similar view showing the relation 
of the parts as the punch brings the endmost 
element onto the pilot; 

Fig. 9 is a similar view showing the relation 
of the parts as the punch finishes its severing 
stroke and the feed dog is retracted; 

Fig. 10 is a transverse section through the 
punch and air nozzles, taken approximately in 
the plane of the line 10—1I0 of Fig. 4; 

Fig. 11 is a fragmentary section taken in ele- 
vation through the feed dog and pilot as the wire 
reaches the pilot; 

Fig. 12 is a similar view but showing the rela- 
tion of the parts when the wire is seated on the 
piiot; 

Fig. 13 is a transverse section taken through 
the die at the pilot, approximately in the plane 
of the line 13—13 of Figs. 6 and 17, with the 
punch and spring pad in raised or feeding posi- 
tion; 

Fig. 14 is a similar view showing the punch 
lowered untii its heels meet the spring pad in 
such manner as to prevent binding of the wire 
as the wire approaches the pilot; 

Fig. 15 is a similar view showing the punch 
lowered until it meets the wire preparatory to 
severing the same; 

Fig. 16 is a similar view showing the punch 
in lowermost position; 

Fig. 17 19 a plan view of the end of the fastener 
wire drawn to enlarged scale; 
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Fig. 18 is a transverse elevational section simi- 
lar to Fig. 10, but showing the punch lowered 
until the fin engages the die; and 

Fig. 19 shows the relation of the parts at the 
end of the fin-cutting operation. 

Referring to the drawings, and more particu- 
larly to Fig. 1, a reel 12 of slide fastener wire 
i4 is fed to attaching apparatus, the main 
drive and cam shaft of which is indicated at 
16. Reel 12 may be unwound at intervals to 
provide a loop of slack between it and the at- 
taching apparatus, as by means of an electric 
motor (8 controlled by a switch 20 moved by a 
feeler 22. The finished slide fastener stringer or 
so-called “chain” is fed over a feed wheel 24 
through tube 26 into basket 28. 

Referring now to Figs. 2 and 3, the main drive 
and cam shaft 1/6 is provided with a hand wheel, 
or/and fiy wheel 30 and is driven by a suitable 
electric motor through belt 32 and pulley 34. 
The wire feed mechanism comprises a cylindrica} 
cam 36 operating on a ball-bearing cam fol- 
lower 38 mounted on the end 40 of a small com- 
pact feed arm 42 preferably made of Duralumin 
or equivalent light-weight metal. The Dural- 
umin is preferably a heat treated material 
known commercially as 17 ST. The feed arm is 
pivoted at 44, and the movable end is provided 
with ears 46 pivotally carrying a feed dog 48 
acted on by a compression spring 50. The cam 
iollower is held in engagement with the cam by 
means of a compression spring §2, the tension 
ef which may be adjusted by means of a screw 
54 threadedly received in a stationary block 56. 

Referring now to Figs. 4 and 5, the forward 
end of the feed dog carries an insert or tooth 
58 having a suitably shaped hardened point 60. 
The feed dog 48 is arrested against downward 
movement at a desired point, for reasons later ex- 
plained, and as here illustrated is provided with 
a suitable anti-friction roller 62 adapted to 
ride on the surface of part 64 of the die which 
part may, if desired, be provided with a hard- 
ened insert, not shown in the drawings. There 
are two parts 64 secured on top of the die, as is 
best shown in Fig. 4, and their combined func- 
tion is to guide the wire 14. The parts 64 are 
omitted in Fig. 6. 

The headed edge tape on w.dch the fastener 
elements are to be mounted is fed upwardly at 
the bottom of the machine as is indicated at 66 
in Fig. 3. The tape is drawn upwardly through 
the die by means of a suitable knurled feed 
wheel 24 (Figs. 2 and 3), the tape being held 
egainst the wheei by means of a spring-pressed 
shoe 68. The feed wheel 24 is mounted at one 
end of a shaft 10 rotatably carried in a stationary 
hearing 12. The opposite end of shaft 10 car- 
ries a ratchet wheel 714. This is acted up by a 
tape feed pawl 76 carried at the lower end of an 
angle arm 18, the opposite end 80 of which is 
connected to the upper end of an eccentric rod 
82, the split lower end of which is secured about 
an eccentric 84 mounted at one end of the drive 
shaft or cam shaft 16. The ratchet wheel 14 
is further acted upon by a stationary holding 
pawl 86. It will be evident that the tape will 
be advanced intermittently or step by step as the 
cam shaft rotates. 

The severing mechanism comprises a punch 88 
(Fig. 5) carried in a ram 90 which is vertically 
reciprocable in a ram housing 92, the ram being 
normally urged upwardly by a compression spring 
94, the upper end of which bears against a stud 
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(not shown) projecting from ram 90 over the 
upper end of the spring. Referring now to Figs. 
2 and 3 the upper end of ram 90 is acted on by 
a generally U-shaped rocker arm 96, the branches 
of which are pivoted at §8 and carry cam fol- 
lower rollers {00 at their lower ends. The rocker 
arm is preferably made of Duralumin or similar 
light-weight metal in order to facilltate high- 
speed operation of the machine. The throw 
of the rocker arm, like the throw of the various 
other reciprocating parts of this machine, is 
minimized with the same object in view. Cam 
rollers 100 are acted on by radial cams {02 mount- 
ed on cam shaft 16. It will be evident that ro- 
tation of shaft 16 -wll] cause oscillation of the 
rocker arm and consequent reciprocation of the 
ram and punch. 

The jaws of the fastener elements are clamped 
on the tape by suitable clamping jaws, and re- 
ferring to Figs. 4 and 5 the clamping jaws (04 
are mounted on levers 106 pivoted at 108 and car- 
rying cam rollers (10 at their opposite ends. 
Rollers (10 operate between cylindrical cams 412 
and 114, thus providing positive movement in 
both directions. In Fig. 4 the clamping jaws are 
shown in their open position. 

Referring to Fig. 9, gap spacing or the omis- 
sion of fastener elements between stringer 
lengths may be accomplished by holding the 
punch 88 down, thereby holding the fastener 
wire (4 down as shown, so that the tooth 58 of 
the feed dog 48 reciprocates idly above the wire 
without feeding the same. Referring now to 
Figs. 2 and 3, the machine is provided with a 
solenoid 416 having a core 118 which is moved 
upwardly when the solenoid is energized and 
thereby moves a suitable stop 120 into the path 
of a bridge {21 connecting the bifurcated ends 
of the rocker arm, This stop is so located as to 
move beneath the bridge when the cam wheels 
of the rocker arm have been raised by the cams, 
and the stop thus serves to hold the punch in 
depressed position. This interrupts the feed of 
elements to the tape and produces the desired 
gap or spacing between fastener lengths. After 
a desired interval the solenoid is deenergized, 
whereupon the reciprocation of the punch and 
the feed of the wire are resumed. 

The time and the length of the feed inter- 
ruptions may be determined by a suitable coun- 
ter [22 (Fig. 2) which includes a changeable 
ratchet wheel 124 acted on by a feed dog oscil- 
lated by lnk (26, the other end of which link is 
connected to a small crank pin 128 (Fig. 3) on 
the end of the cam shaft. The counter is pro- 
vided with suitable contact mechanism control- 
ling the electrical circuit of solenoid 416. The 
counter may, for example, be of the type dis- 
closed in the Wintritz and Ulrich Patent No. 
2,167,259, filed June 17, 1938. 

Referring now to Figs. 6 and 7, the die holder 
(30 is fitted with a stationary die 132 and a ver- 
tically reciprocable spring pad #34. The spring 
pad 134 is elevated by a compression spring (36 
(Fig. 5) disposed therebeneath, the said spring 
operating on a pusher 138 bearing against the 
pad 134. A collar or enlargement #40 on pusher 
138 limits the upward movement of the spring 
pad to a desired amount. 

Reverting to Figs. 6 and 7, the stationary die 
{32 is provided with a suitable guide slot 142 for 
the tape 66. It is further provided on its top 
surface with a pilot 144. Fig. 7 shows the parts 
in feed position, the punch 88 being raised to 
clear the projections on top of the fastener wire 
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{4 and the spring pad (34 rising to its uppermost 
position, which is somewhat higher than the top 
of stationary die 132 and enough to cause the 
wire 14 to clear the top of the pilot 144, so that 
the pilot will not obstruct movement of the wire 
toward the tape 65. It will also be noted that 
with the wire in raised position, {t is engaged by 
the feed tooth of dog 48 and, in fact, the dog is 
raised slightly so that wheel 62 leaves the stop 
surface 64. The wire is fed toward the right by 
the amount of the pitch between elements, and 
this {s indicated by the change from the broken 
line position 48’ to the solid line position 48 of 
the feed dog. 

Fig. 8 represents a later stage in the operation 
of the machine with the punch 88 lowered until 
its heels engage and lower the spring pad !34. 
The cutting surface of the punch has engaged 
and lowered the wire !4 until the endmost ele- 
ment is seated and properly jiocated by the pilot 
144, At this time the anti-frictlon wheel 62 has 
already reached its stop surface 64, thereby ar- 
resting the dog tooth 68 from further downward 
movement. There is a clearance between the 
feed tooth and the wire, this being desirable to 
insure free movement of the wire under control 
of the pilot 144 as the pilot comes into control. 

This point may be clarified by reference to 

Figs. 11 and 12 in which the parts are drawn to 
enlarged scale. In Fig. 11 the wire 14 is still 
under the control of feed tooth 58, but has been 
lowered far enough to begin to come into the 
control of pilot 144. Approximately at the point 
indicated by Fig. 11, however, further downward 
movement of the feed tooth is prevented, so that 
by the time the wire 14 is seated on pilot 144 
there is a clearance between the wire and the 
feed tooth 58. Thus the wire can properly seat 
itself on pilot 144 even though it may have been 
overfed by the feed dog, thus necessitating a 
slight backward movement of the wire under in- 
fluence of the pilot. 
. In Fig. 9 the punch 88 has descended to lower- 
most positlon and has shared the wire from the 
endmost element (46, the latter resting on and 
being supported by the stationary die 132. At 
this time the wire is wholly out of the path of 
the feed tooth and there is accordingly no ob- 
struction to retraction of the feed dog from the 
solid line position 48 to the broken line position 
48’, preparatory to the next feed movement. 
The cycle of operation is completed by referring 
back to Fig. 7 in which punch 88 has been raised, 
thus permitting the pad 134 to raise the wire 14, 
so that it engages the feed tooth and clears the 
pilot. Movement of the feed dog from the bro- 
ken line position 48’ to the solid line position 48 
moves the wire to bring the jaws at the end of 
the wire astride the beaded edge of tape 66. 

The foregoing cycle of operation may also be 
described with reference to Figs. 13, 14, 15, and 
16 which are taken approximately in the plane 
of the line 13—13 of Figs. 6 and 17. In Fig. 13 
the punch 88 is in elevated position, its heels 
148 being located above the mating parts 16¢ of 
spring pad 134. The spring pad is in raised posi- 
tion, thus causing the wire 14 to clear the pilot 
144 of stationary die 132. The cutting surface 
152 of punch 88 is disposed well above the pro- 
jection 154 on wire (4. 

In Fig. 14 the punch 88 has descended far 
enough to cause the heels 148 to engage the sur- 
faces 150 of the spring pad 134. It will be noted 
that the heels of the punch are long enough to 
provide a clearance around the wire, this clear- 
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ance being shown above the wire in Fig. 14 and 
below the wire in Fig. 15 but, in any case, guard- 
ing against binding of the wire between the punch 
on top of the wire and the spring pad beneath 
the wire, for this would inhibit proper self-ad- 
justment and location of the wire on the pilot. 

In Fig. 15 the punch 88 has descended far 
enough to bring the wire onto the stationary die 
432. In Fig. 15 the punch is about to begin the 
shearing or severing operation. At this time the 
wire is bound between the punch and die but, of 
course, has already piloted Itself on pilot 144. 
Fig. 15 corresponds substantially to Fig. 8, just 
as Fig. 13 corresponds to Fig. 7. 

In Fig. 16 the punch 88 has moved to lower- 
most position and has sheared the wire 14 from 
the endmost element !46 resting on the die 132. 
This figure corresponds to the showing in Fig. 9. 

The apparatus as so far described is adapted 
to operate on a wire having serrated edges and no 
fin. In practice, however, the wire is preferably 
formed by a rolling operation which leaves a 
thin fin of metal in the serrations, this fin being 
indicated at 156 in Fig. 17. The punch and die 
are accordingly further arranged to cut away the 
fin, thus leaving the endmost portion of the wire 
in serrated condition, preparatory to severance 
of the endmost element !46 on the shear line (55. 

Referring to Fig. 6 the die holder 130 carries 
not only the stationary die portion 132 previously 
referred to, but two additional stationary die 
portions 160, these including the pointed parts 
162 located between the punch heel receiving sur- 
faces 160 and 164 of the spring pad i34. Thus 
the punch is provided with four heels, two being 
the heels 148 previously referred to which bear 
against the spring pad at 150, and the other two 
bearing against the spring pad at 164. The punch 
is cut away or channeled at its sides to fit around 
the stationary die portions i62. 

Figs. 10, 18, and 19 are taken approximately 
in the plane of the line 10—10 of Fig. 6. Refer- 
ring to Fig. 10, the punch 88 is shown in raised 
position, it clearing the wire 14. The latter rests 
on spring pad 134 which at this point is narrow, 
it being cut away to slide between the stationary 
die portions 162. It will be noted that the fin 
on wire 14 overlies the stationary die portions 
162. 

Referring now to Fig. 18 the punch 88 has de- 
scended and its heels have lowered the spring pad 
134, so that there is clearance beneath the wire 
i4. The wire has been carried down until the 
fins 166 rest on stationary die portions 162. This 
corresponds to the beginning of the fin-cutting 
operation. In Fig. 19 the punch has descended 
to lowermost position, thus shearing the wire 14 
from the fins 156, the latter being restrained 
against downward movement by the stationary 
die portions 162. 

This punch arrangement for cutting away the 
fin may also be used if necessary to cut through 
the full thickness of the wire or, in other words, 
to form the notches or serrations in the side 
edges of the wire. Thus the wire fed to the ma- 
chine may have smooth edges with only the pro- 
jections and recesses preformed therein. How- 
ever, it 1s preferable to supply a wire with serrated 
edges as here illustrated. 

Reverting to Figs. 6 and 10, compressed air is 
supplied through openings (66 in die holder 130. 
The air is thus led to nozzles 168 securd on top of 
the die with their ends 170 adjacent the punch 88 
at the fin-cutting station. In Fig. 6 the nozzles 
have been removed, but they are shown at 168 in 
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Fig. 4. The compressed air flows through pas- 
sages i72 to relatively smail discharge openings 
114 which are directed against the sides of the 
punch and against the scrap or fin. A iarger 
component of the compressed air is directed out- 
wardly through openings i176 which lead into the 
scrap discharge channels 118. This helps carry 
the scrap along. It also tends to reduce pressure 
In channels i78, which is effective to draw the 
air from nozzles 174 outwardly, and with it the 
tiny triangular bits of scrap outwardly, as is most 
clearly shown in Fig. 19. 

Reverting to Fig. 10, the passages {18 com- 
municate with holes i80 in the die block (30. 
These holes {80 for the discharge of scrap are 
elliptical or elongated, as is clearly shown in Fig. 
6, and is also shown in Fig. 4. In the latter figure 
the compressed air supply pipes 182 are shown, 
these pipes leading from a sultable source to the 
openings 166. 

From consideration of Fig. 6, it will be seen 
that there are no loose or severed elements be- 
tween the wire and the endmost element which is 
being attached to the tape. This will also be clear 
from inspection of Fig. 17 in which the endmost 
element 146 is integral with the wire when the 
wire is being fed to the tape, and is severed from 
the wire only after being moved against the 
tape. Thus prior to the severing operation there 
are no loose elements, and after the severing 
operation there is only a single severed element, 
but this is astride the tape and is under the con 
trol of the clamping jaws. The latter preferably 
operate after the severing operation in order 
to free jaws from the metal of the next succeed- 
ing element before attempting to close the jaws. 
Because of the absence of loose elements there is 
no need for so shaping the elements as to estab- 
lish an undercut or interlocking reiation there- 
between, and instead the outline i158 of the head 
of the element may take the simple divergent 
form shown. 

If the notches are rounded somewhat, instead 
of being provided with a sharp point, and if the 
cutting punch follows the outer wall of the jaws, 
then small points of metai will be left on the 
outer ends of the jaws at the places marked (90. 
However, I consider it slightly preferabie to round 
or dull, rather than point the end of the jaw, and 
the punch therefore turns outwardly, thus leav- 
ing slight projections of metai at the points i80 
on the outside of the jaws of the element. This 
projection of metal ts so slight in size that it is 
readily fiattened by the action of the clamping 
jaws when the elements are being clamped on the 
tape. 

It is believed that the construction and opera- 
tion of my improved apparatus for severing and 
attaching fastener elements, as well as the many 
advantages thereof will be apparent from the 
foregolng detailed description thereof. Slide fas- 
tener wire is fed into the machine, sald wire hav- 
ing projections on Its upper side and recesses on 
its lower side and having serrated edges with a 
residue of fin therealong. The pitch or distance 
between the projections and recesses is only a 
small fraction of the iength of the elements. the 
elements being nested together in a substantially 
scrapless manner, the only scrap being the fin at 
the serrated edges. The wire is intermittently 
fed toward the tape by the feed dog. The tape 
is intermittently moved by the tape feed wheel. 
The punch bears against the wire immediately 
around the endmost element, the latter resting 
on a stationary die surface, so that the punch 
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shears the wire downwardly away from the end- 
most element. Immediately thereafter the 
clamping jaws close the jaws of the element on 
the tape, and the wire feed dog moves back, the 
wire being held below the dog by the punch. 

The pilot on the die insures accurate location 
of the element relative to the die as il is heing 
cut, and the location is not dependent on the 
extent of feed by the feed dog. The wire is so 
operated upon that It is free to self-adjustably 
seat itself accurately on the pilot, there being no 
Testraint by either punch or the feed dog at the 
instant of piloting. Triangular bits of scrap may 
be cut from the side edges of the wire by the same 
punch and are cleared away from the punch by 
two divergent compressed air streams. The re- 
ciprocating parts of the machine are kept smaii 
in stroke and light in weight, thus making possi- 
ble operation at very high speed. 

It will be apparent that while I have shown 
and described my invention in a preferred form, 
many changes and modifications may be made 
without departing from the spirit of the inven- 
tion as sought to be defined in the following 
claims. 

I claim: 

1, Apparatus for the manufacture-of slide fas- 
teners, sald apparatus comprising a stationary 
die portion having an external contiguration con- 
forming to the shape of the head portion cof an 
element with spread jaws, a pilot projecting up- 
wardly on said die portion and adapted to be re- 
ceived in the recess of an element, a spring pad 
normally elevated to a position higher than the 
pilot, a punch over said spring pad having a part 
mating with the stationary die portion for sev- 
ering an integral strip of embryo elements from 
the element overlying said die portion, and beels 
on said punch for bearing against said spring 
pad, said heels being of such length as to pre- 
vent squeezing of the strip between the punch 
and the pad, whereby said strip is free for self- 
adjustable seating on the pilot until the cutting 
action of the punch begins. 

2. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising a stationary 
die portion having an external configuration con- 
forming to the shape of the head portion of an 
element with spread jaws, a piiot projecting up- 
wardly on said die portion and adapted to be re- 
ceived in the recess of an element, a spring pad 
normally elevated to a positlon higher thar the 
Pilot, a punch over said spring pad having a part 
mating with the stationary die portion for sev- 
ering an integral strip of embryo elements from 
the element overlying said die portion, a feed dog 
for feeding the strip, and means limiting the 
downward movement of the feed dog to an inter- 
mediate elevation such that said dog is at least 
partially disengaged from said strip when the 
punch has forced the strip onto the pilot, sald 
feed dog being pivotally mounted to afford up- 
ward movement above said intermediate eleva- 
tion when the spring pad raises the strip for for- 
ward feed above the piiot. 

3. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising a statlonary 
die portion having an external configuration con- 
forming to the shape of the head portion of an 
element with spread jaws, and having an inter- 
nai configuration conforming to a beaded tape on 
which the element is to be attached, a pilot pro- 
jecting upwardly on said die portion and adapted 
to be received in the recess of an end element, a 
spring pad normally elevated to a position high- 
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er than the pilot, a punch over said spring pad 
having a part mating with the stationary die 
portion for severing an integral strip of em- 
bryo elements from an end element overlying 
said die portion, clamping Jaws for clamping the 
severed element on the beaded edge of the tape, 
a feed dog for feeding the strip, and means lim- 
iting the downward movement of the feed dog 
to an intermediate elevation such that said dog 
is at least partially disengaged from said strip 
when the punch has forced the strip onto the 
pilot, said feed dog being pivotally mounted to 
afford upward movement above said intermedi- 
ate elevation when the spring pad raises the 
strip for forward feed above the pilot. 

4. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising a stationary die 
portion having an external configuration con- 
forming to the shape of the head portion of an 
element with spread Jaws, a pilot projecting up- 
wardly on said die portion and adapted to be 
received in the recess of an element, a spring 
pad normally elevated to a position higher than 
the pilot, a punch over said spring pad having a 
part mating with the stationary die for severing 
an integral strip of embryo elements from the 
element overlying said die portion, heels on said 
punch for bearing against said spring pad and 
of such length as to prevent squeezing of the 
strip between the punch and the pad, whereby 
said strip is free for self-adjustable seating on 
the pilot until the cutting action of the punch 
begins, a feed dog for feeding the strip, and means 
limiting the downward movement of the feed dog 
to an intermediate elevation such that said dog 
is at least partially disengaged from said strip 
when the punch has forced the strip onto the 
pilot, said feed dog being pivotally mounted to 
afford upward movement above sald intermediate 
elevation when the spring pad raises the strip for 
forward feed above the pilot. 

5. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising means to in- 
termittently feed a wire having a series of inter- 
jocking means, a single punch movable trans- 
versely of the wire to sever the wire from a piece 
of the wire projecting beyond the punch, the out- 
line of the punch being such as to provide a 
notching portion and a severing portion so that 
the projecting plece constitutes a fastener ele- 
ment having a head with spread jaws projecting 
forwardly therefrom, the head being of such di- 
mension as to fill the space between the faws, a 
spring pad beneath the punch to restore the wire 
to the element previously severed therefrom, the 
notching portion cooperating with stationary die 
surfaces beneath the wire at opposite sides of the 
spring pad for removing small triangular-shaped 
pieces of scrap meta), alr blast means for helping 
remove the smal] triangular pieces of scrap, said 
means including an air inlet, an air and scrap 
outlet, a first nozzle extending from said inlet 
to a point above the pieces of scrap at the oppo- 
site sides of the punch for blowing the scrap to- 
ward the outlet, and a second nozzle extending 
from said inlet outwardly in the direction of 
scrap discharge to said outlet. 

6. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising means to in- 
termittently feed a wire having serrated side 
edges, the serrations of which carry a compara- 
tively thin fin, said wire also having a series of 
interlocking means, a single punch movable 
transversely of the wire to sever the wire from a 
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plece of the wire projecting beyond the punch, 
the outline of the punch being such as to provide 
a notching portion and a severing portion so that 
the projecting piece constitutes a fastener ele- 
ment having a head with spread jaws projecting 
forwardly therefrom, the head being of such di- 
mension as to fill the space between the jaws, a 
spring pad beneath the punch to restore the wire 
to the element previously severed therefrom, the 
notching portion cooperating with stationary die 
surfaces beneath the wire at opposite sides of the 
spring pad for removing the triangular-shaped 
fins or scrap metal, air blast means for helping 
remove the small triangular pieces of fin or 
scrap, said means including an air blast, an air 
and scrap outlet, a first nozzle extending from 
said inlet to a point above the pieces of scrap at 
the opposite sides of the punch for blowing the 
scrap toward the cutlet, and a second nozzle ex- 
tending from said inlet outwardly in the direc- 
tion of scrap discharge to said outlet. 

7. In apparatus for the manufacture of slide 
fasteners by severing the same from a strip, with 
the accompanying production of small pieces of 
scrap or waste at the severing station, an air flow 
means using compressed air to help insure dis- 
charge of the scrap, said means including a com- 
pressed air inlet, an air and scrap outlet extend- 
ing away from the severing station, and a nozzle 
extending from said inlet outwardly in the direc- 
tion of scrap discharge and joining said outlet 
at a point spaced from said severing station, sald 
nozzle blowing air outwardly through the outlet 
and thereby tending to move the scrap through 
the outlet. 

8. In apparatus including a punch and die for 
the manufacture of slide fasteners by severing 
the same from a strip, with the accompanying 
production of small pieces of scrap or waste, an 
air flow means using compressed air to help in- 
sure discharge of the scrap, said means including 
a compressed air inlet, an alr and scrap outlet ex- 
tending away from the punch and die, a first 
nozzle extending from said inlet to a point Imme- 
diately adjacent the punch and die for agitating 
and blowing the scrap away from the die, and a 
second nozzle extending from sald inlet outward- 
ly in the direction of scrap discharge to said out- 
let for blowing air outwardly through the outlet 
and thereby tending to draw the air from the first 
nozzle and with it the scrap into the outlet. 

9. Apparatus for the manufacture of slide fas- 
teners, said apparatus comprising means to in- 
termittently feed a wire, a single punch and die 
mechanism to sever the wire, the outline of the 
punch being such as to provide a notching por- 
tion and a severing portion such that the severed 
piece constitutes a fastener element having a 
head with spread Jaws projecting forwardly 
therefrom, the head being of such dimension as 
to fill the space between the Jaws, the notching 
portion acting to remove a triangular-shaped 
piece of scrap metal at the outside of the embryo 
jaws, and compressed air blast means for helping 
transfer the small triangular piece of scrap to 
an appropriate receptacle, said means including 
a compressed air inlet, an air and scrap outlet 
extending away from the punch and die, a first 
nozzle extending from said inlet to the punch and 
die for agitating and blowing the scrap away from 
the die, and a second nozzle extending from said 
inlet outwardly in the direction of scrap dis- 
charge to said outlet for blowing air outwardly 
through the outlet and thereby tending to draw 
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the air from the first nozzle and with it the scrap 
Into the outlet. 

10. Apparatus for the manufacture of shaped 
units from a strip, said apparatus comprising 
means to intermittently feed the strip, a punch 
and die mechanism to sever the strip into units 
of desired outline with the formation of small 
pieces of scrap, and compressed air nozzle means 
for helping remove the small pieces of scrap, said 
means comprising generally horizontally disposed 
members extending over the die to the sides of the 
punch and closely fitting the sides of the punch, 
a generally horizontal air Inlet through each 
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member, an outlet beneath said inlet, a source 
of compressed air connected to each inlet, a noz- 
zle at the inner end of each inlet directed inward- 
ly and downwardly toward the cutting station, 
and a second nozzle passing downwardly through 
each member from the inlet to the outlet, said 
second nozzle extending diagonaily outward to 
the outlet, whereby the first nozzle serves to agi- 
tate and blow the scrap away from the punch and 
die, while the second nozzle tends to blow the 
scrap outwardly. 
FREDERICK ULRICH. 
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This invention pertains to separable fasteners 
of the kind in which opposed series of fastener 
units, attached respectively to the edges of flex- 
ible supports or stringers constituting the edges 

ip of a gap to be closed, are moved into gap-closing 
relation by means of a slider, and relates more 
particularly to an improved fastener unit and to 
a method of making such units. One common 
prior method of making such units has been to 

0 cut them from sheet matcrial and the usual prac- 
tice has been so to cut the unit that its legs or 
jaw portions are initially in divergent relation. 
This mode of procedure involves a very sub- 
stantial waste of material, and as the corrosion- 

5 resistant metal, commonly employed in making 
such units, is quite expensive, this waste consti- 
tutes a large item in the cost of production. 

In accordance with usual procedure, the in- 
cisions made in producing the unit are wholly 
within the boundary of the sheet metal from 
which the unit is cut, so that the entire periphery 
of the unit is a raw surface resulting from the 
action of the cutting dies. When, as is quite 
common in the art, the units are secured directly 

s after cutting to the edge of the stringer, these 
raw surfaces of the metal, particularly if the dies 
have become dull, are rough and burred, and in 
the finished fastener the units are disagreeable 
to the touch and cause a harsh and noisy action 

o of the slider. 

One object of the present invention is to pro- 
vide a novel method of procedure in preparing 
fastener units of the class described whereby 
waste of material is reduced to a minimum. 

3 A further object is to provide a new method 
procedure which results in the production of an 
improved unit whose lateral edges at least are 
smooth and free froin burrs when the units are 
originally formed, so that if directly attached to 

9 the stringer without any intermediate finishing 
operation, the resultant unit is smooth and 
agreeable to the touch and permits an easy and 
substantially noiseless movement of the actuat- 
ing slider. 

$ In the accompanying drawing I have illus- 
trated certain desirable steps in the practice of 
an improved method of producing such units, as 
well as a desirable modification thereof, and have 
also illustrated the resulting improved fastener 

) unit produced in accordance with the practice of 
my nove] method. 

Fig. 1 is a fragmentary front elevation of a 
slide actuated fastener of the type to which the 
present invention relates; 

5 Fig. 2 is a fragmentary elevation of one of the 
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stringers or flexible supports of such a fastener, 
to large scale, showing improved units made in 
accordance with the present invention attached 
thereto; 

Fig. 3 is a plan view of a single fastener unit 
made in accordance with one desirable embodi- 
ment of the present invention, the unit being 
shown as it appears prior to application to the 
stringer; 

Fig. 4 {s a section substantially on the line 
4—4 of Fig. 3; 

Fig. 5 is a view similar to Fig. 3 but illustrat- 
ing a unit of sllghtly different shape; 

Fig. 6 is a section on the line 6—6 of Fig. 5: 

Fig. 7 is a plan view of the unit of Fig. 5 but 
shown as applied to a stringer tape, the latter be- 
ing In transverse section; 

Fig. 8 is a diagrammatic plan view Illustrating 
certain steps in the improved method of making 
fastener units of the specific type illustrated in 
Fig. 3; 

Fig. 9 is a transverse section substantially on 
the line 9—9 of Fig. 8; 

Fig. 10 is a transverse section on the line (0—10 
of Fig. 8; 

Fig. 11 is a transverse section on the line 
({i—It of Fig. 8; 

Fig. 12 is a view similar to Fig. 8 but illustrat- 
ing a modified procedure resulting in the produc- 
tion of fastener units such as specifically iilus- 
trated in Fig. 5; 

Fig. 13 is an edge elevation of a metallic strip 
or ribbon, such as Is illustrated in plan view in 
Figs. 8 and 12, respectively, showing the strip 
after the completion of the cupping operation; 

Fig. 14 is a transverse section, to larger scale, 
through the endmost section of the strip or rib- 
bon of metal from which the units are prepared, 
showing the operation of the punch which exerts 
spreading pressure to cause the legs of the unit 
to diverge; 

Fig. 15 is a fragmentary plan view, to large 
scale, showing the advancing end portion of a 
strip or ribbon and illustrating the operation of 
the spreading punch and also of the cutting off 
tool; and 

Fig. 16 is a fragmentary plan view showing the 
forward advancing end portion of a strip or rib- 
bon, such as illustrated in Fig. 12, and indicating 
the endmost unit in readiness to be severed and 
to have its legs spread apart divergently. 

Referring to the drawing, the numerals | and 2 
designate flexible stringers or supports of usual 
type to which the series of fastener units 3 and 4 
are attached, the units of the opposed series being 
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moved into and out of engaging relation by mcans 
of the sHder 5. 

As illustrated in Fig. 3. the fastener unit, in 
accordance with the present Invention and as it 
appears before application to the stringer, com- 
prises a head portion 6 and divergent leg por- 
tions 71 and 8 separated by a recess R, the leg 
portions 7 and 8 constituting anchoring means 
for securing the unit to the flexible stringer. 
The head portion of the unit is provided on one 
of its flat faces with a projecting pin 9 and is 
provided at its opposite face with a complemental 
socket or recess (0 coaxial with the pin 9. 

In preparing this unit in accordance with the 
present invention, the first step is to provide a 
strip or ribbon ({ of metal of the desired char- 
acter for use in forming the unit, such strip being 
of substantially the same width as the width of 
the head portion 6 of the desired unit and ordi- 
narily having substantially fiat and paralle] up- 
per and lower faces (2 and (3, respectively (Fig. 
9). As illustrated in Fig. 9, this metal ribbon or 
strip is of substantially rectangular cross section. 
However, if a strip, such as shown in Fig. 9, be 
employed, the edges of the strip are rounded off 
(as shown at (5 in Fig. 11) at an early stage in 
the operation of making the units, preferably, as 
illustrated in Fig. 10, by passing the strip or rib- 
bon between a pair of rollers or wheels (6 adapted 
either by compression or by abrasion to round 
the edges of the strip and to give them a smoothly 
finished appearance. Preferably the edges are 
rounded by pressure or the equivalent of a draw- 
ing operation so as to make these edges dense 
and hard and capable of withstanding consid- 
crable use without becoming rough or becoming 
worn by the action of the slider. 

When the operation of making the units as 
herein described is to be carried out as a con- 
tinuous process, the strip or ribbon [! may be 
advanced endwise intermittently by steps each 
substantially equal to the length of a complete 
unit, first passing between the edge shaping rolls 
{6 and then reaching the position of operation 
of the cupping die 17. This die Is actuated by 
any appropriate mechanism (not shown) and 
operates at regular intervals to form the recesses 
or sockets 10 in the upper face of the ribbon or 
blank,—at the same time forcing the metal at 
the under side of the ribbon into an outwardly 
»vrojecting boss constituting the pin 9, it being 
understood that a suitable die at the lower side 
of the ribbon cooperates with the punch iT to 
shape the pin 9 and give it the accurate contour 
necessary for the intended purpose. 

The ribbon is then again advanced, and after 
the performance of several of the cupping opera- 
tions the ribbon reaches the field of activity of 
the piercing die (8. This die is so arranged as 
to form an aperture or perforation (9 in the 
space between consecutive sockets (0. Preferably 
the aperture i9 is elongate in the direction of 
the length of the ribbon, and preferably it is 
wider at one end than at the other, the wider 
end being adjacent to the pin which follows It. 

The ribbon now continues to advance, and 
after a suitable interval reaches the field of oper- 
ation of a pair of oppositely moving forming tools 
20, which engage the ribbon at its opposite 
rounded edges and inde.uit these cdges so as to 
form the opposed indentations or recesses 2t. 
The forming tools 20 are of such shape that they 
press the metal inwardly, causing it to flow 
smoothly so that the walls of the indentations 
2¢ consist of substantially unbroken portions of 
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the original rounded edges of the ribbon. The 
ribbon continues to advance intermittently until 
the endmost of the apertures (9 is brought into 
the field of action of the spreading punch 22. 
With the understanding that this endmost aper- 
ture 19 extends to the end of the ribbon, so that 
the small end of the aperture is open at the end 
of the ribbon, the descent of the spreading punch 
22 causes pressure to be exerted against the inner 
walls 23 and 24 (Fig. 14) of the endmost aper- 
ture, thus spreading apart the metal forming the 
walls of the aperture resulting in the formation 
of the divergent legs 1 and 8 (Fig. 3) of the unit. 

As the spreading punch 22 begins to press 
against the side walls of the endmost aperture 
(9, a cutting-off tool 26 engages the ribbon on a 
transverse line joining the inner ends of that 
pair of recesses 21 which is nearest to the end of 
the ribbon, thus cutting off the completed end- 
most unit which has the appearance shown in 
Fig. 3. It may be noted that this transverse cut 
intersects the end of the next aperturc 19 so 
that the incision made by the tool 26 frees the 
metal at opposite sides of the aperture (9 in 
readiness to be spread apart at the next opera- 
tion of the spreading die 22. The endmost unit 
thus formed is stripped off from the spreading 
die 22 by means of any appropriate stripping 
device S, such as indicated diagrammatically at 
S in Fig. 14. The extreme ends of the leg por- 
tions 7 and 8 of the completed unit are sharp 
and prong-like, well adapted to grip the mate- 
rial of the stringer when the unit is applicd 
thereto. 

It may be understood that the several dies and 
forming tools are all operated at substantially 
the same time and at proper intervals so that, 
for example, while the cupping tool is forming the 
recesses 10, the piercing die (8 is forming the 
apertures (9, the forming tools 20 are producing 
the indentations 21, the spreading die 22 Is act- 
ing to spread the legs of the endmost unit, while 
the cutting tool 26 operates at the proper time 
to cut off the completed endmost unit as the legs 
are being spread. 

It will be noted that the side edges of the head 
6 of the unit, as well as the outer edges of the legs 
1 and 8 and parts 2t* (Fig. 3) of the end surface 
of the head 6 are smoothly rounded and are in 
fact portions of the original rounded edges (5 of 
the ribbon. Thus the major portion of the ex- 
posed edge of the unit, after application to the 
stringer, is finished and smooth so that even 
though the units be attached directly to the 
stringer as they are formed, the units present 
smooth surfaces for engagement by the slider so 
that the action of the latter is much easier and 
less noisy than when cut units of usual type are 
attached directly to the stringer without pre- 
liminary finishing. 

In the arrangement illustrated in Figs. 5, 6, 
7 and 12, the strip or ribbon (1, after having its 
edges rounded, Is first caused to advance into 
the field of activity of a cupping punch IT, 
which is so shaped as to form a transversely elon- 
gate recess i0* of inwardly tapering form, and 
at the same time to cause the metal at the oppo- 
site side of the ribbon to project and form a pin 
9 which is elongate transversely of the strip or 
ribbon, and which Is preferably of substantially 
truncated, pyramidal form. 

After the formation of the recess and corre- 
sponding pin, the ribbon is advanced intermit- 
tently, and after several forward steps comes Into 
the field of activity of the piercing die 18°. This 
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die forms an elongate aperture 19* (Fig. 16) of 
more or less rectangular contour but having at 
its forward end a narrow recess or bay 19>. 
After the completion of the piercing operation, 
the ribbon further advances, but in this instance 
is not indented at the sides, the edge of the ribbon 
being Ieft straight and continuous. 

Assuming that a perforation or aperture (94 
has becn formed at the advancing end of the 
ribbon and that the extension or bay 1$> of this 
aperture is open at the end of the ribbon, the 
advance of the ribbon brings this aperture into 
the field of operation of the spreading punch 228, 
which now enters the aperture ($*, and by exert- 
ing pressure against the side walls of the aperture 
spreads such walls apart, causing them to as- 
sume the divergent relation shown at 17, 88, re- 
spectively, in Fig.5. As the punch 228 comes Into 
action, the cutting-off tool 26* severs the ribbon 
along the line 26> (Fig. 16) so as to separate the 
unit from the remainder of the ribbon. By refer- 
ence to Fig. 5, it will be noted that the portions 
of the metal at opposite sides of the narrow bay 
or recess 19 now constitute prongs or anchoring 
elements 28 (Fig. 5) which, when the unit is 
compressed on the stringer, as shown in Fig. 7, 
press into the substance of the stringer and thus 
anchor the latter firmly with the beaded edge B 
of the stringer disposed in the bottom of the 
recess R. It may be noted that since the aper- 
ture 19 or {94 is a freely open aperture, such as 
results from punching out and removing a por- 
tion of the metal, sufficient space is thus provided 
for the reception of the beaded edge of the 
stringer when the unit is secured to such edge, 
in this way permitting the divergent leg por- 
tions of the unit to be so compressed that in the 
finished fastener the attached portion of the unit 
is no wider in a front-to-rear direction than is 
the head of the unit (Fig. 7). This insures 
smooth operation of the slider and permits the 
slider to be made of minimum dimensions in 
front-to-rear thickness. 

While I have herein illustrated desirable em- 
badiments of the invention, it is to be understood 
that the invention is of broader application, and 
that while certain specific sequences of steps in 
the method have been described, the same steps 
may be carried out in other sequence without 
departing from the invention as set forth in the 
appended claims. 

I claim: : 

1, Method of making fastener units, having 
smoothly rounded lateral edges, from ribbon-like 
material, without waste, said method comprising 
as steps preparing a metal ribbon having sub- 
stantially flat upper and lower surfaces and 
rounded edges, successively cupping the ribbon, 
at points regularly spaced apart by distances sub- 


|} stantially equal to the length of a completed unit, 


to produce sockets in one face and corresponding 
projecting pins on the other face of the ribbon, 
piercing the ribbon in the spaces between suc- 
cessive pins to provide elongate open apertures, 
projecting a spreading device into each such 
elongate aperture and, as the spreading de- 
vice begins to act, cutting completely through 
the ribbon transversely at the end of the 
aperture nearest the pin, but without remov- 
ing any substantial portion of the materia] 
of the ribbon, thereby to divide a completed unit 
from the ribbon and concomitantly to release the 
metal at opposite sides of the next aperture to 
permit it to be spread apart in the succeeding 
operation of the spreading device. 


3 


2. Method of making fastener units of the class 
described each having smoothly rounded latera] 
edgecs a head portion, and a pair of diverging 
attaching jaws, the head portion being providcd 
with a projecting pin on one face and a corre- 
sponding socket in the opposite face, sald method 
comprising as steps preparing a metal ribbon of 
a width substantially equaling the width of the 
head of the desired unit and of a thickness sub- 
stantially equaling that of the body of the com- 
pleted unit, the ribbon having parallel upper and 
lower faces providing the ribbon with smoothly 
reunded edges, successively cupping the ribbon, 
at poinis regularly spaced apart by distances 
substantially equal to the length of a completed 
unit, to produce a socket in one face and a cor- 
responding projecting pin on the other face, 
piercing the ribbon to form an elongate open 
aperture spaced from the projecting pin and ex- 
tending longitudinally of the ribbon, applying 
spreading pressure to the metal at opposite sides 
of the aperture and cutting completely through 
the ribbon by a transverse incision at that end 
of the aperture nearest to the pin, but without 
waste of any substantlal portion of the material 
of the ribbon, thereby without waste to divide a 
completed unit from the ribbon and concomitantly 
to release the metal at opposite sides of the aper- 
ture so that it may be spread apart at the next 
actuation of the spreading means. 

3. Method of making fastener units of the 
class described each having smoothly rounded 
lateral edges, a head portion, and a pair of di- 
verging attaching jaws, the head portion being 
provided with a projecting pin on one face and a 
corresponding socket in the opposite face, said 
method comprising as steps preparing a metal 
ribbon of a width substantially equaling the 
width of the head of the desired unit and of a 
thickness substantially equaling that of the body 
of the completed unit and having parallel upper 
and lower faces and smoothly rounded edges, suc- 
cessively cupping the ribbon, at points regularly 
spaced apart by distances substantially equal to 
the length of a completed unit, to form a trans- 
versely elongate socket in one face and a trans- 
versely elongate projecting pin member on the 
opposite face, piercing the ribbon to form an 
elongate substantially rectangular aperture ex- 
tending longitudinally of the ribbon, said aper- 
ture having a narrow extension at that end most 
remote from the pin, cutting completely through 
the ribbon by a transverse incision intersecting 
the narrow extension of the aperture in such a 
way as without waste of any substantial portion 
of the ribbon to divide a unit from the ribbon 
while concomitantly freelng the metal at oppo- 
site sides of the aperture so that the opposite side 
walls of the aperture may be caused to diverge, 
and applying spreading pressure to the inner 
walls of the aperture. 

4. Method of making fastener units of the 
class described each having smoothly rounded 
lateral edges, a head portion, and a pair of di- 
verging attaching jaws, the head portion being 
provided with a projecting pin on one face and a 
corresponding socket in the opposite face, said 
method comprising as steps preparing a metal 
ribbcn of a width substantially equaling the width 
of the head of the desired unit and of a thick- 
ness substantially equaling that of the body of 
the completed unit and having parallel upper 
and lower faces and smoothly rounded edges, 
cupping the ribbon, at points regularly spaced 
apart by distances substantially equaling the 
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length of a completed unit, to produce the socket 
in one face and the corresponding projecting pin 
on the other faee, picreing the ribbon to form 
an elongate aperture spaced from the projecting 
pin and extending longitudinally of the ribbon, 
indenting the round edges of the ribbon at oppo- 
site sides and at points substantially opposite to 
that end of the aperture most remote from the 
pin, severing the ribbon, without removing any 
substantial portion of the material as waste, by 
a transverse incision at that end of the aperture 
most remote from the pin in such a way as with- 
vut waste to divide a unit from the ribbon and 
coneomitantly to free the metal at opposite sldes 
of the aperture so that it may be spread apart 
divergently, and applying pressure to the interior 
walls of the aperture to spread said walls apart. 

5. Method of making fastener units of the class 
described each having smoothly rounded ltateral 
vdges, 2 head portion, and a pair of divergent 
attaching jaws, the head portion being provided 
with a projecting pin on one side and a corre- 
sponding socket in the opposite side, said method 
comprising as steps providing a metal ribbon of 
a width substantially equaling the width of the 
head of the desired unit and of a thickness sub- 
stantially equaling that of the body of the eom- 
pleted unit, advancing said ribbon past finishing 
means operative smoothly to round the edges of 
the ribbon, successively cupping the advancing 
ribbon at points regularly spaced apart by dis- 
tances substantially equal to the length of a com- 
pleted unit, to produce spaced sockets in one face 
of the ribbon and corresponding projecting pins 
on the other face of the ribbon, piercing the ad- 
vancing ribbon in each space between adjacent 
pins to produce elongate open apertures extend- 
ing longitudinally of the ribbon, severing the 
ribbon by successive incisions, each cutting com- 
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pletely through the ribbon, which Intersect the 
forward ends of the apertures in such a manner 
as without waste to divide a unit from the ribbon 
and concomitantly to free the metal at opposite 
sides of each aperture and thereby permit the 
metal at opposite sides of the aperture to be di- 
vergently spread, and applying spreading pres- 
sure to the opposite inner walls of said apertures 
in succession. 

6. Method of making fastener units of the class 
deseribed each having smoothly rounded lateral 
edges, a head portion, and a pair of divergent at- 
taching jaws, the head portlon being provided 
with a projeeting pin on one side and a corre- 
sponding socket in the opposite side, said method 
comprising as steps preparing a metal ribbon of a 
width substantially equal to the width of the 
head portion of the desired unit and of a thick- 
ness substantially equaling the thickness of the 
body portion of a completed unit, intermittently 
advancing said ribbon endwlse by steps each sub- 
stantially equal to the length of a completed unit 
past a series of operating stations spaced apart 
distanees which are substantially integra] multi- 
ples of the length of a completed unit, cupping 
the ribbon at the first of said stations thereby to 
produce a socket on one face and a corespondIng 
projecting pin on the other face, piercing the rib- 
bon at a later station to form an open aperture 
elongate in the direction of the length of the rib- 
bon, cutting the ribbon completely through at 
that end of the aperture most remote from the 
pin, in sueh a way as without waste of material 
to divide a unit from the ribbon and concomi- 
tantly to free the material at opposite sides of 
the aperture, and at another station exerting 
spreading pressure against the walls of the aper- 
ture. 

GEORGE E. PRENTICE. 
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To all whom it may concern: 

Be it known that I, James F. Traynr, 
a eitizen of the United States, residing at 
Providenee, in the county of Providence “and 
State of Rhode Island, have invented certain 
new and useful Improvements in Methods of 

Sutting Staples; and I do hereby declare the 
following to bea full, elear, and exact deserip- 
tion of theinvention, such as will enable oth- 
ers skilled in the art to which it appertains to 
make and nsethesame, reference being had to 
the accompanying drawings, and to letters or 
fieures of reference marked thereon, which 
form a part of this specification 

My invention relates toa method of entting 
staples for fastening buttons from slieet-metal 
blanks of the width ofthe finished staple,and in 
which the legs or prongs are at anangle with re- 
lation to cach other, instead of parallel,as inthe 
ordinary fori of staple; and it consists in first 
removing scetions from the blank at intervals 
to form the erown or head, and afterward cut- 
ting the staple.fasteners therefrom. 

Keferenee is had to the accompanying draw- 
ings, in which Figure 1 illustrates the method 
of cutting staple button-fasteners in aeccord- 
anee with my invention. Fig. 2 shows the 
same method of producing a staple the crown 
of which is of different form, and Fig. 3 shows 
still another slight modification. 

Referring to the drawings, in which Hke 
letters of reference indieate corresponding 
parts in all the figures, A represents the blank 
from whieh the staples are cut. B represents 
the staples, and C small sections of the metal 
which are removed from the blank to give 
form to the crown or head of the staple before 
the operation of cutting the staples is begun. 

In carrying out my method I take a flat 
strip of sheet metal of the proper thickness 
ant of the width of the staple to be ent, and, 
by means of a reciprocating die, by a drop- 
press, or in any other well-known manner, I 
removesmall sections of the metal at intervals, 
to give the form desired to the head or crown 
of the fastener. 

When it is desired to forma staple with a 
eoneave head on the ontside and angular on 
the inside, [remove sections of the form shown 
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in Fig. 1. When itis designed that the crown 
or head shall be flat, I remove small triangn- 
lar sections, as shown at C, Fig. 2. When a 
fastener is to be produced with a concave 
crown or head only, the sections removed are 
of the form shown in Fig. 3 

It is evident that to ehange the form of the 
crown of the.staple or fastener it will only be 


5° 


So 


necessary to change the form of the die nsed for - 


removing the sections from the approximate 
longitudinal center of the blank, so that in this 
manner [ am enabled to produce a fastener 
having a head or crown of almost any desired 
form. After the blanks are thus prepared 
the staples are cut, with their legs iminediately 
adjaeent to each other, either consecntively or 
simultaneously and without waste of material. 

As the legs of the staple or fastener are at 
an angle to each other, instead of parallel, as 
is common, and as the sides of the blank are 
parallel to each other, it is obvious that the 
eutting and pointing of the fastener is done at 
one and the saine operation. 

I do not in this application make any claim 
for the fastener, as I have made it the subject 
of a separate application filed contemporane- 
ously herewith. 

By my improved method I am enabled to 
produce sheet-metal fasteners in a very rapid 
and economical manner, with but little or no 
wasteof material,and without specially-adapt- 
ed mechanisin for the purpose. 

Having thus folly deseribed my invention, 
what I claim as new, and desire to secure by 
Letters Patent, is— 

The method of forming shéet-metal staples 
which consists in taking a flat sheet-metal 
blank of the proper width and thickness, ro- 
moving small sections therefrom at intervals 
to form the crown of the fastener, and after- 
ward entting and pointing the fasteners at one 
and the same operation, substantially as seb 
forth. 

In testimony whereof I haveaffixed my sig- 
nature in presence of two witnesses. 

JAMES F. THAYER. 

Witnesses: 

Guo. W. PRENTICE, 
EK. FISHER. 
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